A REVIEW OF THE FLOUNDERS AND SOLES OF JAPAN.

By Davip Starr JorpaN and Epwin Cuariy STARKS,
Of Stanford University, California.

In this paper is given a descriptive eatalogue of the species of the
families Plenronecctidie and Soleidw, flounders and soles, known to
inhabit the waters of Japan and the shores of the Japan Sea. It is
based primarily on the collection made by Professors Jordan and
Snyder in the suunmer of 1900. Series of these specimens are in the
United States National Museum, in the British Museum, and in the
museun of Stanford University. The new illustrative figures are the
work of Mus. Chloe Leslie Starks and Mr. William S. Atkinson.

The flounders and soles together constitute the suborder Hetero-
somata. The relations of this group are uncertain, but it is evident
that these fishes have no special affinity with the Gadide or with
other forms with jugular ventral fins. Boulenger associates the floun-
ders with the Zeidwe, and suggests the derivation of both groups from
the extinet family Amphistiiddee.  But there is no positive warrant for
this ingenious guess.

Suborder HETEROSOMATA.
FLATFISHES.

Cranium posteriorly normal; anteriorly with twisted vertex, to
allow two orbits on the same side of the head; basis cranii not quite
simple; dorsal fin long, of jointed rays; superior pharyngeals 4, the
third longest, much extended forward, the inferior separate; ventral
fins thoracic rarely wanting; of morve than five rays, all articulate; no
fin-spines; shoulder-girdle normal, the hypercoracoid perforate. In
the very young fishes the two sides of the body are alike and the eyes
are one on each side, with normal cranium.

KEY TO FAMILIES OF HETEROSOMATA.

a. Preopercular margin more or less distinet, not hidden by the skin and scales of
the head; eyes large, well separated; mouth moderate or large; teeth present.
PLEURONECTIDE, |

aa. Preopercular margin adnate, hidden by the skin and scales of the head; cyes
small, close together; mouth very small, nmch.t\\'istod; teeth rudimentary or
wanting. SoLEin.g, 11
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Family 1. PLEURONECTID.T.
FLOUNDERS: HIRAME OR KAREI in Tapanese,

Body strongly compressed, oval or elliptical in outline; head unsym-
metrical, the eraninm twisted, both eyes heing on the same side of the
body, which is horizontal in life, the eyed side being uppermost and
colored, the blind side lowermost and usually plain.  In the very
young fish the hones of the head ave symmetrical, one eye on cach side,
and the body is vertical in the water. In most speeies the cranium
becomes twisted, bringing the upper eye over with it.  Kyes large.
well separated; mouth small or large, the dentition various, the teeth
always present; premaxillaries protractile; no supplemental maxillary
bone; pseudo-branchize present; gills 4+, aslit behind the fourth: lower
pharyngeals separate; no air-bladder; preoperele with its margin usu-
ally distinet; not wholly adnate or hidden by the skin of the head;
vent not far behind head, the viseera confined to the anterior part of
the body: scales various, rarvely absent, usually small; lateral lines
wsually present, extending on the caudal fin, sometimes duplicated or
wanting.  Dorsal fin long, continuous, of soft raysonly, heginning on
the head; anal simtlar, shorter; caudal various, sometimes coalescent
with dorsal and anal; pectorals inserted rather high, rarely wanting;
ventrals thoracic under the pectorals, usnally of several soft rays, one
of them sometinies wanting.  Fishes mostly carnivorous, inhabiting
sandy bottoms in all seas; some species ascending rivers.

Most of the Hounders are valued as food, the flesh being white
and wholesome, but rather tasteless, and in some species somewhat
coarse.  These fishes are known in Japanese as Karei, usually with
an adjective prefix, indicating the different species, as Kurokarei,
black Hlounder; Mizugarei, water flounder; Ishigarei, rock flounder.
The larger ones are called Hirame or halibut (Zére, hroad; e, eye).

Apparently the members of the Psettinae or Turbot tribe are
more primitive than the other subfamilies represented inJapan.  The
relative simplicity of structure in the Halibut tribe is of the nature
of degeneration.

The carliest fossil flounders, from the European Cretaceous, are
related to the genus Botlus, which contains the Brill, Bothus rhombus,
an ally of the Japanese genus, Hlatoplrys.

KEY TO SUBFAMILIES OF PLEURONECTID.E.

. Ventral fins unsymmetrical, dissimilar in position and usually also in form, the
ventral fin of the eyed side being extended along the ridge of the abdomen.
Eyes and color on the left side. (Turbot tribe).. .. ..o._.__.._. Pserting, I

AA. Ventral fins symmetrical, similar in position and in form of hase, the ventral

of the colored side notextended along the ridge of the abdomen.
a. Mouth nearly symmetrical, the dentition nearly equally developed on both



~o. 484, JAPANESE FLOUNDERS (AND SOLES—JORDAN & STARKS. 168

sides, the gape nsually, but not always wide. liyes and color on the right
side in most northern forms, on the left side in others.  (alibut tribe. )

ITiprocLossiNag,

aa. Mouth unsymmetrical, the jaws on the eyed side with nearly straight outline,

the bones on’the blind side strongly curved; teeth chiefly on the Llind side.

b. Kyes and color on the right side (with occasional exceptions). (Plaice

tribe) ... ... PrevroNEcriNg, [11

I. Subfamily PSE/T TN A,

TURBOT TRIBE.

Large-mouthed flounders, with the ecentral fins wusymometrical.—
Mouth symmetrical, the dentition nearly equally developed on hoth
sides; gape usually wide (mlrrow in Platophrys. Ltropus, ete.), the
maxillary commonly more than & length ot head; lower pharyngeauls
narrow, each with one or more rows or a narrow lmnd of small, sharp
teeth; teeth in jaws acute; eyes not minute: pectorals and ventrals
usually well developed; edge of preopercle free; ventral tins dissimilar
in form or in position, that of the left or eyed side inserted on the
ridge of the ahdomen, its hase extended along this ridge, its rays more
or less wide apart; caudal fin rounded or subtruncate; no accessory
lateral line; anal spine usually weak or obsolete; a pelvic spine some-
times developed; vertebra in moderate or small number, 31 to 45.
Body sinistral. Species chiefly tropical or subtropical in distribution,
scantily represented in Japan.

The Turbots are here placed at the beginning of the flounder series
as the most primitive of flounders, though not the most simple in

anatomical strueture.
KEY TO GENERA.

a. Pectoral fin of both sides present; septum of gill-cavity below gill-arches without
foramen; a deep emargination near the isthmus; ventral fing free from anal.
b. Vomer toothless; ventral fins free from anal; caudal fin subsessile.
¢. Lateral line with a distinet arch in frout; teeth small, uniscrial, or hiverial.
d. Interorbital space more or less broad, deeply concave, at least in the males;
form broad ovate; gillrakers <hort and thick.
e. Scales small, ctenoid, adherent, 75 to 100 or more; teeth mostly uniserial;
anterior rays of dorsal not elevated; pectoral of left side nsnally fila-
mentous in the male; vertehrie (in I lunatus) 9-+30=39._ Platophrys, 1
ee. Scales large, deciduous; anterior dorsal rays not elevated. ... Neaops, 2
dd. Tnterorbital space narrow, sometimes reduced to a simple ridge; dorsal
not elevated in fmnt, scales large, firm; gillrakers siender; teeth in two
(Lo L < P s Engyprosopon, 3

II. Subfamily ITIPPOGI,OS=SSIN CIG.
HALIBUT TRIBE.
Large-mouthed flownders, with the ventral fins synonetrical.—Mouth
symmetrieal, the jaws and the dentition nvul\ equally developed on

both sides; gape usually wide, the maxillary more than & length of
head; lower pharyngeals narrow, usnally with but Lor 2 rows of sharp
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teeths teeth in jaws usually acute; eyes large: edge of preopercle free;

pectoral and ventral fins well developed, the ventral fus similar in posi-

tion and in form of base, the ventral fin of the eyed side not being
attached along the ridge of the abdomen.  Septnm ot gill cavity with-
out foramen.

The existing species are mostly arctie or subarctie, and mostly dex-
tral, but the more primitive forms (allied to Luralichthys) are largely
semiitropical and sinistral.

KEY TO GENERA.

«. Vertchree and fin rays in moderate numbers (vertebrie fewer than 46, dorsal rays
fewer than 95, anal rays fewer than 75); caudal fin not concave, the niddle rays
longest.

b. Dorsal fin beginning in advance of eye; teeth sharp, uniserial; eyes sinistral

(varely reversed); lateral line with a strong arch in front; no anal spine.

Species tropical or semitropical, allied to Paradichthys.

. Seales moderately ctenoid; gillrakers slender; gome of the teeth canine-like;

none of the rays much produced; vertebrie 30 to 40,
d. Lateral line with a short accessory hranch extending from near the opereu-
lar angle to base of dorsal fin; hody rather deep_ . ... Psevdorhombus, 4

did. Tateral line without accessory hranch; body more elongate; month large.
Pavalichithys,

bh. Dorsal {in beginning above the pupil.
Lateral line with short more or less semicirenlar arch in front; vertebre 35 to

@

41; anal spine present or absent; body normally sinistral; scales ctenoid;
teeth rather small (genera allied to [erasper, in the temperate Pacific).
f. Anal spine weak or ohsolete: teeth in two series.

g. Gillrakers long and slender ..o oo oL L il Xystrias, 6
gg. Gillrakers short and broad - ..o oo o o ol . .. Verasper, 7

. Anal spine strong; teeth uniserial; interorbital area scaly . . lcanthopsetta, 8
ce. Lateral line without distinet arch in front; vertebra 40 to 46; body normally
dextral; scales ctenoid; anal spine usually present.  Species of subaretic dis-
tribution, allied to Hippoglossoides.
. Lateral line shmple, without accessory branch; tecth sharp, uniserial below.
i. Upper eye lateral; no bony or warty plates.
J. Jaws with distinet canines; lateral line descending in a long curve.
Cynopsetta, 9
- Jaws with subequal teeth; lateral line nearly straight.
2 Seales small) ehiefly etenoid; flesh tirm; gilirakers rather few, 10 to 15
below angle; teeth uniserial in hoth jaws; vertebrie 45.
Hippoglossoides, 10
s Seales mostly cyeloid; flesh feeble; gillrakers rather numerous,
about 25 below angle. ... .. ... ... . ... Jdleisthenes, 11
ii. Upper eye nearly vertieal, on the middle line of upper outline of body,
as in Atheresthes, the dorsal beginning behind it; head with warty
] Protopsetta, 12
aa. Vertebree and fin rays much inereased in number (the vertebrie about 50; dor-
sal rays about 100, anal rays about 85); hody comparatively elongate; candal
tin lunate; lateral line simple; and spine mostly obsolete.  Dextral species,
arctic in distribution.  (Genera allied to Hippoglossus. )
y. Large teeth not arrow-shaped, biserial above, unizerial below; seales very
small, eyeloid; gillrakers long and slender; eyes strietly lateral.
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2. Lateral line with an anterior arch; lower pharyngeal teeth biserial; vertebre
(in T1. Lippoglossus) 16 +34=50._ ... . ... .. .. ITippoglossus, 13

zz. lateral line nearly straight; lower pharyngeal teeth in one row.
Reinhardtius, 14
yy. Large teeth in both jaws arrow-shaped, biserial, some of them depressible;
upper eye with vertical range; gillrakers short; scales deciduous, ciliated;
lateral line without arch; flesh soft. Vertebre 12137 =49_ __Atheresthes, 15

III. Subtamily PLLEURONRKCTIN 1,
PLAICE TRIBE.

Mouth small, unsymmetrical, the jaws on the eyed side with nearly
straight outline, the bones on the blind side strongly curved; dentition
chiefly developed on the blind side: eyes large: edge of preopercle not
hidden by the scales; pectoral fins well developed: vertical fins well
separated; ventral fins nearly or quite syminetrical, that of the eyed
side not prolonged along the ridge of the abdomen; anal spine usually
strong (obsolete in Jicrostomins and Verwqgua).  Body dextral (except
frequently in Flatichthys stellatus).  Species aretic or subarctic in
distribution.

KEY TO GENERA.
a. Vertebrze in moderate number (36 to 44) 5 dorsal rays 65 to 80; anal rays 45 to 60.

b. Teeth in bands, small, acute; lower pharyngeals narrow, with small teeth,

nsually two-rowed.
e. Lateral line without branch, and with a broad arch in front; scales large,

ctenoid, caducous; gillrakers short and sharp - oo .o ... .. 1Leops, 16
ce. lateral line with an accessory dorsal branch, without arch in front; lips
thick, folded; dorsal fin beginning on blind side ... ... Pleuronichthys, 17

bh. Teeth in a single row, usually bluntish or ineisor-like.
d. Lateral line with an accessory dorsal branch, and with a distinet arch in
front; scales imbricated, tirm, rough-etenoid. .. . ________ Lepidopsetta, 18
dd. Lateral line without accessory branch.
e. Lateral line with a semicircular arch in front.
f- Body robust; anal spine present; seales usually but not always

ctenold e eeiaiiioo.. Limandea, 19
ff- Body slender and fragile; scales very small, cyeloid; no anal
BB oo 00000 cbaoaaadetnaanRE e Veraqgua, 20

ee. Lateral line without arch in front.
h. Seales present.
i. Bases of vertical fing without stellate tubercles.
4. Scales regularly imbricate, all on eyed side, ctenoid in both sexes.
k. Scales large (60 to 65), loose, with slender spinules; intevorbital
space narrow, naked; teeth not close-set.

I Eyeball scaly above. ..o o .. ... Dexistes, 21

U. Eyeball scaleless_.oo..oooooo oLl [raias, 22

4i. Seales imperfectly imbricated or else not ctenoid; teeth blunt, close-
set.

m. Scales chiefly cycloid in both sexes; lower pharyngeals each with

one row of small teeth ... .. .. ..o . . __. Plevronectes, 23

nun. Secales rongh-ctenoid in the male, mostly eyeloid in the female;
lower pharyngeals large, with 5 or 6 rows of large blunt, close-
set teeth . oo .o il Liopsetta, 24
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ii. Dases of fin rays with rough tubercles; (.dlu mlwh, stellate, scattered,
mostly not imbricated; head with stellate tubereles; lateral hue
ccaleless; lower pharyngeals broad, each with three rows of hlunt

. teeth; teeth in jaws incizor-like. ..o oo ... .. Platichthys, 25
Ih. Scales none; body naked or with rough warts or tubercles.

n. Body naked in yonth, the adualt with irregular rows of horny elevations,
two or three on the eyed side; blind gide naked..__..._. Karetus, 26

nn. Body naked in youth, the adult with many rows of warty tubercles,
some of them regularly arranged, these on the eyed gide; blind side
maked . oo L.. U Clidoderma, 27

we. Vertebre in inereased number (48 to 65); dorsal rays 90 to 120; anal rays 70
to 100; teeth broad, incisor-like; lateral line simple, straight; scales small all
cyeloid; hody elongate.

m. Anal spine obsolete; gkull with few mucous cavities. ... _.. Microstonus, 28
non. Anal spine present; skull with large mucous cavities. . .. Glyptocepludus, 29

1. PLATOPHRYS Swainson.

Solea Rarixesque, Indice di Ittinlngia Siciliana, 1810, p. 52 (rhomboide); not of
QUENSEL, 1806.

Platophrys Swaissox, Nat. [Hist. Class'n Fishes, 1, 1839, p. 302 (oeellatis).

Pelorice Coceo, lntm‘nu ad Aleuni Pesci del mar «h Messing, Giorn. del Gabin.,
1844, pp. 21-30, Lettere di Meszina (Leckeliy a larval form of P. podas); not
Peloris of MoxTronrr, 1808.

? Coccolus Boxavarrg, in Cocco, Aleuni Pesci Messina, 1844, p. 21 (annectens;
larval form—probably of P podas, with the right eye in transit to the left
side).

Bothus Boxararre, Catologo Metodico, 18-16: P 49 (podas); not of RAFINESQUE.

Rhomboidichthys BLeeker, Act. Soc. Scei. Indo-Nederl. Manad. and Makassar,
1857-5H8, . 67 (myriaster). .

Platoplivys BLEEK ER, Comptes Rendus Acad. Sci. Amsterd., XTI, 1862, Pleuron.,
D (ocellutus).

Eyes and color on the left side.  Body ovate, strongly e()mpl(\\ed
mouth of the large type. but comparatively small; the maxillary %
less of the length of the head; teeth small, subequal, in 1 or 2 series
no teeth on vomer or 1)(11(1t11105. Intolmhlml space broad and con-
cave, broadest in adult males.  Gillrakers moderate.  Dorsal fin
heginning in front of eye, all its rays simple; ventral of colored side
on ridge of abdomen; caudal convex behind; pectoral of left side
usually with one or more filamentous rays, longest in the male,
Seales very small, etenoid, adherent; lateral line with a strong areh in
front. Coloration nsually variegated.

This well-marked genus is widely diffused in the warm seas.  The
sexual differences arve greater than usual among flounders, and the
different sexes have often been taken for different species.  Asa rule.
in the males, the pectoral fin on the left side is much prolonged, the
interorbital area is much widened and very concave, and there are
some tubereles about the snout and lower eye.  The young fishes, as
is ustually the case, vesemble the adult females.

The very young ave translucent, with the eyes symmetrical. The
species of Mlutoplhrys ave widely distributed through the warm seas, no
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tropical waters being wholly without them.  All the species of /7ato-
phrys are extremely closely related, and can he distinguished with difli-
culty. On the other hand, the variations due to ditferences of age and
sex are greater than in any other of our genera.

(mhatvs, hroud; oPppus, eyebrow.)

1. PLATOPHRYS MYRIASTER (Temminck and Schlegel).

thombus myriaster TEMMINCK and ScoLEGEL, Fauna Japonica, Poiss., 1846, p. 181,

pl. xcn, fig. 2 (Nagasaki).
« Rhomboidichthys myriaster BLEEKER, Act. Soc. Ind. Nederl.,, I. Manado aud

Macassar, p. 67 (Celebes); Atlas, Pleuron., pl. 1x, fig. 4 (Celebes).—GiiNTHER,
Cat., 1V, 1864, p. 436 (Celebes; China).—Ismikawa and Marsv’ira, Prel.
Cat., 1897, p. 25 (Kagoshima).

Platoplirys myriaster JorpaN and Sxypeg, (‘heck-List Fish, Japan, 1901, p. 122.—
JorpaN and EveErMany, Proc. U. S0 Nat. Mus., XXV, p. 365 (Keerun,
Formosa).

Habitat.—Southern Japan, southward to China, Formosa, and the
East Indies; north to the island of Kiusiu.

Head, 4} in length to base of candal; depth, 131 upper eye, 31 in
head; maxillary, 34; snout, 41: interorbital space, 3; dorsal, 9-4; anal,

T1; seales; 104,

Body rather hroad; the anterior upper outline a short, even curve,
becoming nearly vertical in front of eyes: snout somewhat projecting,
its upper outline not continuous with that of head: mouth arched;
each jaw with a row of sharp, slender, recurved teeth, outside of which
toward front is another row of more irregular stouter but shorter
teeth; maxillary reaching very slightly past anterior rim of lower
orbit; interorbital broud and concave, rising on each side to a high,
smooth orbital rim; middle of upper eye over posterior edge of lower
eye; a slight projection near tip of snout on blind side; gillrakers very
short and blunt, 6 develoned on lower limh of arch, only very small
tubereles above.
~ Origin of dorsal just above snout, a little helow the level of super-
orbital rim of lower eye; longest dorsal rays equal to those of anal;
their length, 24 in head; pectoral iong and very slender; its length, [
in head; eaudal double truncate; arch of Jateral line small, itz length
twice as great as its height, and contained 6 times in straight part of
lateral line or two times in head.  Scales very small and everywhere
eyeloid except a definite area at base of dorsal and anal fins, which is
roughly ctenoid; at about middle of fins this area is 3 or 4 seales deep.
but it tapers at each end and disappears.  Scales on opereles, cheeks,
posterior half of interorbital space and top of head to front of upper
eye; front of head, snout. and mandible naked.

Color, rather light brown. everywhere on head and body with small
brown spots ringed with light hrown, lighter than ground-color, and
light-blue spots ringed with dark brown; an irregular, blended, dark-
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brown bloteh just behind arch of lateral line and another at middle of
straight portion of lateral line; dorsal and anal inconspicuonsly and
irregularly dotted with brown dots, and at regular intervals, about 10
rays apart is a round spot, dark, nearly as large as pupil, at base of
rays: Lor 2 very faint bars on pectoral; eaudal dark at base and tip
of rays, a broad light hand across its middle. .

The above description is drawn from a female example 16 em. in
length from Keerun, Formosa. We did not find the species in Japan,
although originally described from Nagasalki.

(pvpios, myriad: acTyp, star.)

2. SCAEOPS Jordan and Starks.

Sezops Jorvay and Starks, Bull, U, S, Fish. Comm., X XTI, 1902 (1904), p. 627
(grandisquaina).

This genus in near Platophrys, differing in the large, eaducous
scales: the fin rays arve not produced in the male and the sexual differ-
ences are less pronounced than in /latophrys.  Teeth one-rowed: gill-
rakers very short.  Size small. A second species, Neweops pecilura
(Blecker), very similar to the type of the genus, occeurs in the Fast
Indies.  Sewops renandria is found in Hasvaii.

’ E )
(okaios, left; @y, eye.)
KEY TO SPECIES.
a. Scales large, 36 in a lateral series.  Color plain brownish; caundal fin with a black
spot above and one bhelow oo 00 IR ..o 0 000 oooon G grandisquana, 2
aa. Seales smaller, 45 in a lateral series; upper eye more posterior.  Color light
brown, freckled with darker brown; caudal fin with three dark cross-shades.
kobensis, 3
2. SCAEOPS GRANDISQUAMA (Schlegel).
DARUMAGAREI (DARUMA «-FLOUNDER); MARUTAGAREI (LOG-FLOUNDER).

Rliombus grandisquama ScnLecen, Fanna Japoniea, Poiss., p. 183, 1846, pl. xc1,
figs. 3, 4 ( Nagasaki). )

Rhomboidichthys grandisquamea GENTHER, Cat., IV, p. 437 (China, also by error
aseribed to the Gulf of Fonseca ).—Isimig awa, Prel. Cat., 1897, p. 25 ( Kishin).—
Nasnve, Class. Cat., 1881, p. 110 ( Kishin).

Ingiprosopon grandisquona JornaN and Snvoeg, Fish Japan, Annot. Zool. Jap.
Check-List, 190, p. 122 ( Nagasaki).

Sezops grandispuona Jorpax and Srarks, Bull. UL S, Fish Comn., XXII, 1904,
p. 627, pl. vu, fig. 2 (Owari Bay, Sagami Bay).

Lubitat.—Sandy coasts of Japan, northward to Misaki.

Head, 4! in length to base of caudal; depth, 1}; upper eye, 31 m
head: maxillary, 81: snout, 44; dorsal, 79; anal, 60; series of scales, 36.

Body rather broad; the anterior upper profile steep; snout a little
projecting with a shallow noteh above; maxillary reaching past front

« Dirona, a squat image of Buddha, a name also applied to certain Scorpenoid
and cottond fishes.  Karei, garei for euphony, flounder.
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of lower

eve, nearly to anterior margin of pupil: interorbital space of
male, 25

L in head; of female, £ in head (mueh narrower in small indi-
viduals). Male with a sharp spine on colored side of snout near tip,
projecting outward and forward; another on anterior upper wmargin

Flu. 1.—SCAEOPS GRANDISQUAMA,

of lower eye, and a feiv rongh serratious behind it: lower margin of
upper eye serrated, the serre coarser anteriorly. these serrations and
spines all absent in the female. A very slight projection on snout,
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but no spine ax in the male; the orbital rims raised but smooth.  Six
short gillrakers developed on lower limh of arch, none on upper.

Origin of dorsal en blind side opposite upper rim of lower eye; pee-
torai of colored side long, narrow, and pointed, its length equal to
that of head; pectoral of blind side blunt and only half as long as its
mate; arch of lateral line, 34 in straight part, 1% in head.

Color rather light, mottled with dark brown, lighter than in &.
Fobensis; the fins all with small dark spots on the rays; a conspicnous
black spot nearly as large as pupil on the upper and lower edges of
the candal at about the middle of the length of the rays.

Specimens were collected at Wakanoura and Nagasaki.  The above
deseription is of specimens 11 or 12 centimeters long.

The specimen liere drawn is of & male with wwide interorbital space.
Females of the same size as owr type of S. Aobensis have the interor-
bital space no wider than in that species.

(grandis, largey squama, scale.)

3. SCAEOPS KOBENSIS Jordan and Starks, new species.

Head, 4 in length to hase of caudal; depth, 185 eye, 4 in head; snout,
4#; maxillary, 34: dorsal, 80: anal, 63; pores, in lateral line 565 45
series of scales.

Shape of body as in Seaops grandisquama; the snout slightly pro-
duced; a slightly sharper notch above its tip: mouth very oblique, the
maxillary reaching to front of lower eye; teeth small and rather sharp,
in a single even row on jaws; middle of upper eye a little hehind
posterior edge of lower eye: interorbital space rather deeply concave,
its width equal to vertical diameter of upper eye; no tubercles about
eyes, a slight prominence at tip of snout; gillrakers very short and
rather blunt., 7 developed on lower limb of arch, none on upper.

Origin of dorsal at notch above snout opposite front of lower eye;
height of longest dorsal rays near middle of fin, 2 in head, equal to
those of anal; pectoral of eyed side long, narrow, and pointed; its
length cqual to that of head; pectoral of blind side short and rather
blunt, its length 2% in head; ventral of eyed side t-rayed, extending
farther forward but not so far back as that of blind side, its rays inuch
wider apart; length of arch of lateral line 33 in straight part, contained
1% times in bead; height of arch equal to width of interorbital space;
senles of eyed side evervwhere finely ctenoid: the spinules long, slen-
der, and very numerous, easily hroken off, leaving the scale nearly
smooth: scuales of blind side eyeloid; head with seales everywhere
except on tip of snout, mandible and maxillary: interorbital closely
scaled.

Color light grayish brown, everywhere mottled with irregular spots
of very dark hrown: the colors not much shaded into each other and
in sharp contrast; dorsal, anal, and ventral with fine spots of dark
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brown on the rays: not involving the membrane; caudal with three
indistinet dark cross-hands: pectoral with fine, inconspicuons. dusky
spots; a dark spot on base of rays. '

This species may be known from Seaops grandisquama hy the
smaller scales and more posterior upper eye.

FIG. 2.—SCEOPS KORENSIS.

Type.—The only specimen was collected at Kobe, It is 83 mm. in
length and is numbered 95322, Stanford University.

8. ENGYPROSOPON Gunther.

Engyprosopor GExrtneg, Cat. Fish, IV, 1864, p. 451 (moghii).

Body elliptical, covered with rather large, firm scales: teeth two-
rowed; gilhakers long and slender: interorbital space narrow: fin
ays not produced in cither sex.  Sexes similar. Small sand-colored
flounders of the Pucific, allied to . 1rnoglossus, but less fragile in habit,
and with the teeth hiserial, not sharp and uniserial as in drnoglossus.
The interorbital space. though narrow, is broader than in . Lrnoglossus,
and in some species somewhat concave.

(s'yyz'vg, contracted; mwpocwmor, forchead.)

4. ENGYPROSOPON IIJIMAZ Jordan and Starks.

Engyprosopon iljime Jorpax and Srarks, Bull. UL X0 Fish Comm, NNXII, 1904,
p. 626, pl. vor, fig. 1 (Suruga Bay, Japan).

Head, 4 in length; depth. 2.83 to 2.5: D. S0 to 89 AL 69 (o T2
scales, 50 to 53; eye, 3 in head: maxillary, 3.5: pectoral of eyed side,
1.2: of blind side. 3; ventral, 2.25: caudal, equal to head.  Anterior
profile evenly curved, the orbits not reaching to its edge: eyes sepa-
rated by a narrow sharp ridge, the lower the more anterior; mouth
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small. the naxillary very much curved and veaching to a little past
front of orbit: teeth small and set in a xingle row: six very short gill-
rakers on lower arch of first gill.  Seales finely ctenoid, the spinules
on the scales slender and very numerous: blind side with " eycloid

SRICIT NOAOSOMAXONT—"¢ ‘O1

scales: lateral line with a very abrupt, short, high curve, its height
contained 1.83 in its chord, which is half length of head, its beginning
opposite the terminal thivd of pectoral.  Dorsal heginning in advance
of eye; pectoral of eyved side long and slender, of blind side less than
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half as long: ventral with 6 rays, that of blind side not prolonged, its
buse beginning behind front of ventral of eyved side and its tip reach-
ing farther past front of anal; caudal rounded behind. its outer edges
broadly rounded, scarcely angulated.

Color light brown. spotted with dark brown, ocellated spots. 3
a’ ove and 3 below lateral line, the anterior upper spot in advance of
that below; 5 spots with edges more blended along body near hase of
dorsal, 4+ similar ones along body near base of anal, these involving
hase of fins; one on opercle just above gill-opening: pectoral of eyed
side dark brown.

Two small specimens taken in from 45 to 60 fathoms, in Suruga
Bay; the former, the tyvpe. 65 mm. in length, is numbered 51&61,
U.S.N.M.: the other is No. 8357, Stanford University.

The species differs somewhat from the type of Zgyprosopon, but
it 1s doubtless referable to the same genus.

(Named for Dr. lijima, professor of zoology in the Imperial Uni-
versity of Tokyo.)

4, PSEUDORHOMBUS Bleeker.

Psendorhombus BLEEKER, Comptes Rendus, Amsterd., X111, 1862, p. 5 ( polyspilos) .
Rhombiscus JorDAN AND SNXyDER, Proc. U. 8. Nat. Mus., XXIII, 1900, p. 379 (cin-
NOMOMENS ).«

This genus is closely related to Suralichthys. which it replaces in
the East Indian region. [t ditfers in the presence of a short accessory
branch of the lateral line, extending upward and forward from near
the angle of the operele to the dorsal fin.  The body is less elongate
than in Luralichthys, the mouth smaller, with feebler teeth, and the
species are smaller in size.  All belong to the fauna of southeastern
Asia.

’ 3 .’ B
(revdns, false: poufios, rhombus, flounder.)
KEY TO SPECIES.
a. Scales small, 65 to 89 in lateral line seriex.
b. Scales ctenoid on blind side, as well as on eyed side; D. 80; A. 60. Seales 80;
Gillrtakers 8 below angle of arch; color dark; a black bloteh on lateral
K — -2 2o o2 scco s cooon00o00000E00aEE0000060005550030000050 cinnamomens, 5
bb. Scales cyeloid on blind side.
c. Gillrakers rather few, 8 to 11 below angle of arch.
d. Scales moderate, 74 to 80 in lateral line.
e. Pores in lateral line 79; D. 80; A. 63; depth 11 in length; canines rela-
2 tively numerous (22-18) ool misakius, 6
ce. Pores 74; D. 78; A. 62; depth 27; canines few (about 20-12) _oligodon, 7
dd. Scales very small, 98 in lateral line; D. 74; A, 56; depth 22 in length.
dupliciocellatus, 8
ce. Gillrakers numerous, 16 or 18 below angle of arch; D. 770 AL 525 scales 60;
body with about 5 dark ocelli ... .. ... ..o ocellifer, 9
aa. Scales large, 40 to 50 in lateral series; D. 66; AL 48; mouth small; body with
pale spots besides dark ones c.ovo o ooeiiiiooiiaias oligolepis, 10
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5. PSEUDORHOMBUS CINNAMOMEUS (Schlegel).

GANZOBIRAME (GANZO,a HALIBUT),

Rhombus cinncamomens Scupecrn, Fauna Japonica, Poiss., 1846, p. 180, pl. xcin
(Nagasaki).—DBregker, Act. Soc. Ind. Nederl., ITL, Japan p. 25 (Nagasaki).

sseudorhombus cimiamonens GGinter, Cat., IV, 1862, p. 427 (Nagasaki).—Nawm-
ive, Class. Cat., 1881, p. 110 (Tokyo).—Oraxi, Journ. Imp. Bureau Fisli,
Tokyo, 1897, p. 6, pl. 1, fig. 2 (S. E. Japan).—Isukaws, Prel. Cat., 1897,
p. 25 (Kishin, Tosa).

LRhombiscus einnenmonens Jorbpax and SXYDER, Proe. U, S0 Nat. Mus., 1900, p.
379 (Tokyo); Check-List, p. 121 (Yokohama, Nagasaki).—Jornax and
Seare, Proe. Davenport Ac. Sei., X, 1905, p. 16, (Hong Kong).

[lubitat.  Coasts of Southern Japan and China, north to Tokyo.

[ead. 3% in length to hase of eaudal; depth, 17 eye, 5% in head;
suout, 5; maxillary, 24 dorsal, 795 anal, 61: pores in lateral line, S0.

Ives nearly vertical or the lower very slightly more posterior;
separated by a narrow, rather high, sharp. naked ridge; maxillary
reaching to below posterior edge of lower eye; gape of mouth
very much arched; teeth rather sharp and irvregular in position and
size: front of mandible truneate and subvertical; lower margin con-
cave, and posterior end forming a conspicuous angle on lower side of
head; eillrakers, short and pointed, tecthed on the inner margin, the
longest 2 of diameter of pupil, S or 9 developed on lower limb of arch.

Dorsal heginning on blind side opposite front of upper eye; pecto-
ral rather slender, its base nearly horizontal, reaching a little past
angle of lateral line: length of pectoral of eved side 1% in head; that
of blind side 24: ventrals rather small, that of eyved side a little nearer
ahdominal ridge than the other and a very little more anterior; length
of ventral of cyed side contained 4 times in head; candal double trun-
cate, the middle rays reaching a sharp point, their length eontained
12 in head; height of curve of lateral line 3% in head: length of
curve 1%; scales everywhere ctenoid except anteriorly on blind side;
posterior part of mandible and maxillavy with a few rough scales,
otherwise naked; snout and interorbital ridge naked.

Color of hody uniform brownish with a spot at angle of lateral line,
sometimes large and diffused, sometimes small and distinet; fins light
and indefinitely speckled with light brown; slight traees of eross-
streaks on ventral, none on peetoral. :

Iere deseribe from a specimen 23 em. in length from Tokyo.
Other specimens from Tsuruga, Wakanoura, Kobe, Onomichi, Naga-
saki, Hukata, Kawatana, and Tokyo. We have also a young example
from Hongkong. )

This species is one of the commonest of Japanese flonnders, standing
in that regard next to LPuralichithys olivaceus.

@ Ganzo, a proper name, as Johnny-halibut.



No. 1481, JAPANESE FLOUNDIRS AND SOLES—JORDAN & STARKS. 175

1t may be known trom /% misakius and . ocellifer by the ctenoid
scales of the blind side; from the latter by its few gillrakers, and
from the former by its more angulated head and higher and sharper
interorbital ridge. Other differences appear in the description of
Dseudorhombus misakius.

(elnnamomens, cinnamon-colored.)

6. PSEUDORHOMBUS MISAKIUS Jordan and Starks, new species.

HHabitat.—Coasts of Southern Japan.

Head, 3% in length to base of caudal; depth, 1%; eye, 5 in head;
maxillary, 245 snout, 5; dorsal, 80; anal, 63; pores in lateral line, 79,

Anterior upper protile descending more abraptly than in 22 ednnaiio-
meus, the snout not so mueh prodnced, and the notch in front of npper
eye smaller and sharper; mounth very much arched; maxillary reaching

F16. .—PSEUDORHOMBUS MISAKIUS, (Kobe.)

to below posterior margin of pupil; teeth smaller than in /72 connanio-
meus, but otherwise sinmilar; canines 17 or 18 in lower jaw, on cach side,
20 to 24 on each premaxillary. Tip of mandible truncate, even with
premaxillary when mouth is closed; lower edge of mandible nearly
straight, slightly concave toward its tip. but not strongly eoncave,
thus making a sharp angle below its blunt tip as in 2% cinnamonens:
neither does its posterior end form an angle at lower outline of head;
interorbital space low, not projecting above level of check; it 1s rather
narrow but smoothly rounded (interorbital space a high sharp ridge
in 2 cinnamomens); gilleakers very slightly longer than in /% ¢/nna-
momeus and not sharply pointed; the longest as long as diameter of
pupil; 10 or 11 of them developed on lower limb of arch. 0
Origin of dorsal opposite notch in upper profile, or somewhat in
front of anterior margin of upper cye; pectorals broadly rounded,
Proe. N. M. vol. xxxi—06 12
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that of eyed side reaching two-thirds of diameter of eye past arch of
lateral line, its length contained 2 times in head, its base scarcely
so nearly horizoutal as that of /% e/unamiomens; pectoral of blind side
22 in head; ventrals both longer and wider than in 7. c/nnamoniens,
though having the same number of rays (6); length of ventral of eyed
side 22 in head. its origin slightly in front of that of blind side: caudal
pointed, its posterior nargin double truncate: height of curve of lat-
eral line 45 in head. its length 2 (shorter than in 72 e¢iunamomeus);
snout and lower jaw naked: afew scales on posterior edge of maxillary;
scales on eved side everywhere strongly ctenoid, including a row on
sach ray of vertical fins; scales of blind side everywhere cycloid.
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FiG, 5. —PSEUDORHOMBUS MISAKIUS, (Misaki,)

Color hrown, indefinitely mottled with darker brown; vertical fins
flecked and spotted with hrown; a dark spot at tip of pectoral more
or less definitely ocellated, with light bhrown or white.

The above description is of the type, 25 em. in length.  Other speci-
mens vary as follows: Dorsal from 79 to 86; anal 61 to 67; pores of
lateral line 79 to S5.

Of this species we have numerous specimens trom Misaki, Kobe,
Tsuruga, and Wakanoura. The type is from Kobe and is numbered
55643 U.S.N.M.  Others are No. 9523, Stanford University.

This is one of the common Japanese flounders, but it appears thus
far to have escaped notice, unless seudorhombus oligodon proves to
be the same species.

(Misaki, 227, redy sak/, point; one of the best known of Japanese
fishing villages, the location of the marine zoological station of the
Imperial University of Tokyo.)
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7. PSEUDORHOMBUS OLIGODON (Bleeker}).
Rhombus oligodon BLEEKER, Verh. Bat. (ien., NX VI, 1857, Nieuw, Nalez, Japan,
p. 121 (Nagasaki); Natuur. Tyds. Nederl., VI, p.419; Act Soc. Sei. Ind. Ned.,
V, Japan, pl. 11, fig. 2.
Pseudorhombus oligodon JorpaN and EverMaNN, Proc. U. S, Nat. Mus., 1902,
XXV, p. 365 (Formosa); (scales of blind side ctenoid; gillrakers x4 11,
A. 57; scales 78).

Habitat.—Nagasaki to Formosa.

Head, 8% in length to base of caudal; depth, 2{4; eye, 4¢ in head;
snout, to edge of upper eye, 4+; maxillary, 21 dorsal, 78; anal 62;
seales, T4.

Upper eye slightly anterior to lower; interorbital space very narrow:
maxillary reaching to opposite posterior margin of lower eye or a
little past; canines fewer than in related species, about 20 on each side
of upper jaw; lower jaw with about 12, said to be in two rows of 6
each.

Second ray of dorsal opposite front of upper eye; pectoral bluntly
pointed reaching to angle of lateial line; its length 1% in head; middle
rays of candal longest, forming a slight broadly ronnded angle, arch of
lateral line contained 2% in straight part.

Color uniform dusky on body with a dark blended blotch at angle of
lateral line; pectoral without markings, other fins with small round
dusky spots scatteved over them.

(Here deseribed from the plate of the type specimen published by
Bleeker.)

This species we did not find in Japan. It is known to us from a
specimen from Formosa.

(oAiyos, few: 0dovs, tooth.)

8. PSEUDORHOMBUS DUPLICIOCELLATUS Regan.

Pseudorhombus dupliciocellatus Recan, Ann. Mag. Nat., Hist., 1905, p. 26 (Kobe).

Habitat.—Inland Sea of Japan.

Head, 4 in length; depth, 23 eve, 4§ in head; dorsal, T4; anal, 565
scales, 98; transverse series above curve of lateral line, 18.

Snout a little shorter than eye; eyes separated by a ridge; maxillary
extending to below middle of eye; gillrakers short and stout, 8 or ¥
on lower part of arch: scales ctenoid on ocular side; eycloid on blind
side; pectoral of ocular side three-fifths of head; of blind side two-
fifths; middle caudal vays longest: two-ninths of length: ecaundal
peduncle one-half as long as deep.

Color olivaceous, with darker spots and markings and with 5 con-
spicuotds ocelli or double ocelli arranged thus ::+ 1 fins with small dark
spots.  Total length 350 mm.  (Regan.)

Thix species 1s unknown to us.

(duplex, double; ocellu, eye-spot.)
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9. PSEUDORHOMBUS OCELLIFER Regan.

22 Psewdorhombus pentophthalmus GoNtner Cat. Fish, IV, 1862, p. 428 (China).

Pscudorhombus pentophthalmus Gunrner, Shore Fishes Chatlenger, 1880, p. 69,
(Inland Sea of Japan) not of Glinther, 1862, according to Regar.

Psevdorhombus russelli Orakr, Journ. Fish Bur., 1897, p. 6 (8. E. Japan), not
Platessa russelli GRAY.

Pseudorhombus ocellifer @ Recax, Ann. Mag. Nat. Hist., 1905, p. 25, (Inland Sea of
Japan), from Giinther’s specimmens.

Habitut.—All coasts of southern and central Japan, north to Moro-
ran on Yolcano Bay.

Head, 3.33 in length without candal; depth, 2; D. 71; A. 52; pores,
in lateral line 68; upper eye, 5 in head; snout, 3.87; maxillary, 2;
pectoral (eved side), 1.75; blind side, 2.4; caudal, 1.33.

Body broad and thin, ventral and dorsal outlines evenly curved;
snout blunt, obliquely truncate, separated from anterior profile by a
notch; eyes separated by a narrow sharp ridge which is continuous
backward and upward above cheek; anterior edge of eyes about even,
posterior edge of upper eye a little more posterior than that of lower;
mouth much curved, the maxillary reaching to posterior edge of lower
eye; teeth sharp and curved, set in a single row on each jaw, some of
them very slightly arrow-shaped at tips; on blind side teeth on pre-
maxillary grow smaller backward and disappear opposite the middle
of length of maxillary; gillrakers moderately slender and long, the
longest slightly exceeding halt diameter of eye, 6416 to 18 In number.
Dorsal beginning slightly toward blind side a little in front of anterior
edee of upper eye, the first ray at noteh separating the snout, anterior
rays somewhat produced beyond the membrane; pectoral of eyed side
longer than that of blind side; ventrals similar in size and position;
audal with the middle rays produced and with no lateral angles, the
sides heing broadly rounded.  Scales etenoid on eyed side, spinules
short, sharp. and numerous; cycloid on blind side; scales on all fin
rays rather large, even, and ctenoid on eyed side; lateral line strongly
arched anteriorly, a branch from above gill opening running to dorsal
profile above posterior edge of cye, opposite eighth ray of dorsal.

Color light brown, with dark spots nearly as large as eye, and some-
times indefinitely ocellated, scattered over the body, one at angle of

@« Head, 32 in length; depth 2 to 24; dorsal 68 to 73; anal 83 to 57.

Snout shorter than eye, the diameter of which is 3% to 33 in head; eye separated
by a ridge; maxillary extending to below middle of eye or heyond; gillrakers longer
than gill fringes, 17 or 18 on lower part of arch; scales ctenoid on ocular side, cyeloid
on blind side, 64 to 72 in a longitudinal series; 11 to 13 in a transverse series from
dorsal to curve of lateral line; pectoral of ocular side two-thirds to three-fourths of
length of head; of blind side one-half; caudal with the middle rays longest, 4 in
length; caudal peduncle one-third to one-half as long as deep.

Color brownish with darker spots and markings, of which 5 ocelli arranged
thus 2. - are most prominent. Fins with small dark spots. Total length 125 mm.
(Regan.)



¥o.1484. JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS. 179

lateral line, three on hack in a row following dorsal outline and a dis-
tanee below buase of dorsal equal to postorbital length of head, three
on lower part of side similarly arranged and opposite those on hack;
fins irregulerly speekled with brown.

According to Regan, this Japanese species is distinet from /sewdo-
rhombus pentophthalmins, deseribed by Giinther, from China. It has
mueh in common with Dsewdorhombus russefl/ described from Canton
by Gray. It seems to differ in color and also in the lavger size of the
mouth.  Pseudorhondns arsius from the Ganges, as deseribed hy
Bleeker, is different from our species, but it may be identical with
Psevwhorhombus russell.

This speeies resembles /2 uiisakius and 12 cinnamomens, but may
be known by its fewer fin rays and by the more numerous gillrakers.

Our numerous specitmens, none of them more than 8 inches long,
are from Nagasaki (17), Kobe (17), Tokyo (6), Wakavoura (1), and
Mororan (1).

(ocellifer, bearing eye-like spots.)

10. PSEUDORHOMBUS OLIGOLEPIS Bleeker.

Rhombus oligolepis BLEEKER, Vifde Bijdrag Japan, 1869, p. 8, pl, 11, fig. 2, (Naga-
saki) (young example).
seudorbiombus oligolepis GUNTIER, Cat. Fish, 1V, p. 4305 copied.

Habitat.—Nagasaki.

Dorsal, 665 anal, 48 lateral line, 38.

Teeth in jaws conieal, small subequal, more than 30 on each side of
upper jaw and about 16 on the lower; height of the hody two-fifths
of total length; eyes very close together, the upper being scarcely in
advance of the lower; lateral line with a strong eurve anteriorty;
seales ciliated; peetoral a little shorter than head.  Olive, with brown-
ish and pear coloved spots.  (Gimnther, after Bleeker.) Length, 64 mm.

Bleeker’s plate shows the dorsal to have 69 rays, the anal 47; pores
of the lateral line, 48; scales about 40: head 3% in length to base of
caudal; depth, 2; pectoral 1% in head: maxillary reaching to below
front of pupil; lateral line with a small auxiliary branch.

This speecies is known from a small specimen obtained by Bleeker
from Nagasaki. Its very large scales should apparently entitle it to
generie separation from /seudorhondbus.  The character, however,
needs verification.

(oAiyos, few; Aemis, scale.)

5. PARALICHTHYS Girard.

Paralichthys Giraxp, U. 8. Pac. k. R. Surv., X, 1858, p. 146 (macwlosus=cali-
Sfornicus).

Uropselta GiLr, Proe. Ac. Nat. Sci. Phila., 1862, p. 330 (californicus=maculosus).

Chanopsetta GiLL, Proc. Ac. Nat. Sci. Phila., 1864, p. 218 (ocellaris=dentatus).
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o1 mouth
large, oblique: each jaw with a single row of usually slender and sharp
teeth, which are more or less enlarged anteriorly; no teeth on vomer
or palatines. Gillrakers slender. Scales small, weakly c¢tenoid or
ciliated: lateral line simple, with a strong curve anteriorly and with
no accessory dorsal branch.  Dorsal fin beginning before the eye, its
anterior rays not produced: both ventrals lateral; caudal fin double
truncate, or double concave, its middle rays produced; no anal spine.
Species numerous, in temperate seas.  This genus, as now restricted,
contains a considerable number of species, inhabiting both coasts of
America and the eastern coasts of Asia.
(mapadylos, parallel; iy#vs, fish.)

Eyes and color normally on the left side.  Body oblon

KEY TO SPECIES.

«. Dorsal rays about 72; anal rays H7; scales 1200 .o .. . .... olivaceus, 11
aa. Dorsal rays about 80; anal rays about 60; scales 110 ... _____. corcanicns, 12
aaa. Dorsal rays about 64%; anal rays 515 scales 1100 _____ percocephalus, 13

11. PARALICHTHYS OLIVACEUS (Schlegel).
HIRAME « (HALIBUT), MAKAREI (TRUE FLOUNDER), AOBAKAREI (GREEN-LEAF FLOUNDER).

Hippoglossus oliraeens ScnLEGEL, Fauna Japonica, Poiss., 1846, p. 184, pl. xciv,
fig. 94 (Nagasaki).

Pseudorbiombus olivaceus GUNTier, Cat. Fish, IV, 1862, p. 429 (Amoy); Shore
Fishes Challenger, 1880, p. 69 (Inland Sea of Japan).—Nanive, Class. Cat.,
1881, p. 110 (Tokyo).—Oraxt, Journ. Fisheries Bureau Tokyo, 1897, p. 5,
pl. v, fig. 2 (Japan).

Chanopselta oliracea. BLEEKER, Enum. Poiss. Connues du Japan, 1879, p. 21
(Nagasaki, Osaka, Yedo).

DParalichtlys olivacens STEINDACHNER, Reise Aurora, 1896, p. 217 (Kobe).—JorRDAN
and SNypER, Proe. U. S, Nat. Mus., 1900, p. 379 (Tokyo, Hakodate); Check-
List, 1901, p. 121 ( Yokohama, Nagasaki).

Clienopselta wolffi BLEEkER, linuni. Poiss. Connues du Japan, 1879, p. 21.
(Nagasaki).

thombus wolffi BLEEKER, Japan, p. 421 (Nagasaki); Vifde Bijdrag Japan, pl. n,
fig. 2 (D. 79; A 61).

[lubitat.—All coasts of Japan, north to Voleano Bay.

Head, 3% in length to base of caudal; depth, 24: eye, 75 in head:
interorbital space, 9%; snout, +1; maxillary, 2¢: dorsal, 725 anal, 57;
pores of lateral line, 120.

Lower jaw trimcate, nearly vertieal at the tip, and strongly pro-
jecting, its posterior end forming an angle at lower outline of head;
maxillary reaching to slightly past posterior margin of lower eye;
gape of mouth strongly arched; teeth sharp, slender and irregular in
size and position, usually covered by skin nearly to their tips, which
sasily ships back: snout and anterior part of maxillary naked; mandi-
ble sometimes entirely naked, usually with a small pateh of scales pos-
teriovly: interorbital space flat and rather wide, covered with fine

@hira, broad; me, eye; kirame hecomes birame in composition, a matter of euphony.
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scales: lower eye very slightly posterior to upper; gillrakers rather
long and slender, the longest nearly as long as diameter of eye; 6416
in number.

Pectorals rounded, that of eyed side reaching a little past arch of
lateral line, its length 3 in head; ventral of eyed side a little nearer to
abdominal ridge than that of blind side, its length equal to distanee
from tip of snout to middle of lower eye; origin of dorsal opposite
front of upper eve: caudal double truncate.

Color brownish gray speckled with dark hrown and white, the former
color often arranged in rings and half rines, the white in small round
spots scattered irregularly and sparsely over the body, often entirely
absent, or in a single more or less definite series following the dorsal
and ventral outlines; vertical fins colored like body: pectoral and ven-
tral with irregular broken lines weross the rays.

The above measurements were made from a speeimen 32 eni in
length from Halkodate. :

Other specimens are from Mororan, Same, Hakodate, Misaki,
Aomori, Matsushima, Tokyo, Wakanoura, Kobe, Kawatana. Onomichi,
Hiroshima, and Nagasaki. It is the largest as well as the most abund-
ant of all the Japanese flounders, the halibut excepted, everyvwhere used
as tood.

(ol ivaceus, olive-colored.)

12. PARALICHTHYS COREANICUS (Schmidt).

Paralichthys olivaceus var. coreanicus Scumvr, Pise. Mar. Orient, 1904, p. 230
(Gensan, Korea).

Iabitat.—Korea, not known from Japan.

Dorsal rays, 80; anal rays, 60; scales. 110 (Schmidt): otherwise
essentially as in Duralichthys olivacens, from which it may not be
separable.

(Corcanicus, Korean).

13. PARALICHTHYS PERCOCEPHALUS (Basilewsky).

Platessa percocephala BasiLewsky, Bull. Soe. Nat. Moscow, 1855, p. 245 (Japan
Nea, Peking).

Pseudorhombus swinhonis GinTier, Ann. Mag. Nat. Hist., 1873, p. 379 (Chifu,
China).

Habitat.—Japan Sea, not known, on the Japanese coast.

Head 3% in length without eaudal: depth 2%; dorsal 695 anal 513
lateral line 110.

Jaws nearly even in front, longer than eye, which is # of the head:
eleft, of mouth wide; length of maxillary 24 in head and extending
beyond eye; upper jaw with 3 pairs of canine teeth anteriorly; lower
jaw with 8 or 10 strong teeth on each side: interorbital space rather
flat, not so wide as vertical diameter of orbit: lower eye scarcely in




182 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXI.

advance of upper: U‘l”l.l]\(‘ s 1thm wide set, lanceolate, and not (uite
as long as eye.

Origin of dorsal opposite front of orbit; dorsal terminating at a
distance from caudal equal to three-fourths of the depth of the free
portion of the tail, its longest rays at posterior one-third of fin, nearly
as long as pogtoml, and contained 24 in head; caudal subtruncate or
rounded; scales ciliated: maxillary : md 111t0101bital space scaly poste-
riorly; fin rays sealy.

Color brownish gray: head, body, and pectoral fins sprinkled over
with brown dots.  (Giinther, from specimens 16 inches in length from
Chifu (Chefoo), China.)

This species is not known to us.

(épky, perch; xepady, head.)

8. XYSTRIAS Jordan and Starks.

Xystrias Jorpax and Starks, Bull. U. 8. Fish Com., XX11I, 1902 (1904), p. 623
(yrigorjewt).

Yorm of Ilippoglossoides.—Eyes and color on the right side.
Lateral line with a low arch in front; mouth rather large; the teeth
rather small, in two rows; gillrakers long and slender; s -:1lo~ of cyed
side finely ctenoid, those ()t l)]md side smooth.  One species, a large
flounder of Japan.

(§votyp, a raker; from the long gillrakers.)

14. XYSTRIAS GRIGORJEWI (Herzenstein).
MIZUKAREI (WATER FLOUNDER).

ITippoglossus grigovjewi HerzENSTEIN, Bull. Ac. Sci. Imp. Petersh., 1890, p. 134
(Hakodate).

Xystrias grigorjewi JorpAN and Starks, Bull. U. S. Fish Comm., XXII, 1902
(1904), p. 624 (Suruga Bay).

Iippoglossoides sp. Oraxi, Journ. Fisheries Burean, 1897, p. 2, pl. v, fig. 1 (South-
castern Japan).

Verasper otakii Jorvax and Sxyper, Proc. U. 8. Nat. Mus., 1900, p. 378 (Tokyo
from Otaki’s specimen); Check-List, p. 121, 1901.

Head, 3% in length; (1opth, 24; dorsal, 86; anal, 68; scales, 92,
blind side, 98: lower orbit, 4 in head; snout, 5§; maxillary, 27, Wldth
of interorbital space, 6 in diameter of eye: height of ]()l]g(,b,t, dorsal
rays, 25 in head; anal rays, 2%; rays of right pectoral, 14; ventral, 3%;
pectoral, 11.

Body dextral, dorsal outline a little more convex.than ventral.
Mouth wide, oblique; outline of gape strongly curved: maxillary
reaching a vertical from posterior edge of pupil; symphyseal knob
small.  Teeth of both jaws small, growing larger anteriorly, those of
upper jaw in two series, the inner ones small, the outer larger and

canine-like; teeth of lower jaw in asingleseries; gillrakers 6+ 17, rather



No. 484,  JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS. 183

slender, length of longest 4 in maxillary; anterior nostril with a der-
mal flap which extends to posterior edge of second nostril; anterior
margins of eyes opposite each other: interorbital space narrow, con-
vex; lateral line arched above pectoral, the width of arch equal to
length of pectoral; right side of body and head, except snout, lower
jaw, and a small space near vent, covered with small, strongly c¢tenoid
scales; left side of body with smooth scales: on both sides of hody arve
small, elongate scales wedged in hetween the larger ones: rays of dor-
sal, anal, and candal fins with small scales; posterior edee of maxillary .
with a few small scales; dorsal tin beginning over anterior edge of
pupil, each ray with a small, projecting filament; anal with a naked
spine at its insertion, rays with filaments: dorsal and anal ending

F1G. 6.—XYSTRIAS GRIGORJEWI.

opposite each other; edge of eaudal bluntly angular: upper rays of
right pectoral longest: peetoral of blind side shorter, its length con-
tained 2% in head, its middle rays longest.  Color in alcohol, hrown-
ish; head with an indistinct dark spot just below angle of preopercie:
two similar spots on a line behind upper eye; body with 6 well-
detined dark spots with indistinet light markings, arranged 3 above
and 3 below lateral line; of the anterior pair, the upper is a little in
advance of the lower one, others opposite each other; 2 indefinite
spots above the lateral line, just posterior to angle of opercle; fins
without spots; snout on blind side with a transverse black blotch,
which is continued on the lower jaw.

Of this common species we have specimens from Hakodate, Matsu
shima, Aomori, and Tokyo. Mr. Masao Nakamura sends a photograph
of a specimen from Uzen in Echigo.

(Named for Professor Grigorjew.)
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7. VERASPER Jordan and Gilbert.

Perasper Jorvan and Giuserr, Report Fur Seal luvest., ITI, 1899, p. 490,
(mosert) .

Body dextral: dorsal inserted above the front of pupil; lateral line
strongly archedabove the root of the pectoral, without recurrent dor-
sal branch: scalestirm, extremely spinous.  Mouth large: upper teeth
in 2 series, teeth uniformly small, withont canines.  Gillrakers short,

. thick, and triangular, few in number: none of the fin rays notably
produced or (n\.w]to(l.

(erus, trues asper, rough. the word bheing sugeested by Feratrin.)

KEY TO SPECIES.

a. Vertical fins with large, round, blended spots, not reaching to edge of fins; arch

of lateral line rather low ... .. . . . . .. rariegatus, 15
aa. Vertical fing , with streaks following the rays from base to tips; arch of lateral
line more abrapt and higher. oo C .o . ... moseri, 16

15. VERASPER VARIEGATUS (Schlegel).

HOSHIGAREI (STAR-FLOUNDER); ISHIAMATE (ROCK-FLOUNDER); MEDAKAKAREI (BAMBOO-
FLOUNDER),

Platessa variegata Sciinecer, FaunaJaponica, Poiss., 1846, p. 176, pl. x¢ (Nagasaki).
Plevroncectes rarieyatig h[:\n[hu, (at. Fish., 1V, 1862, p. 453 (copied); Shore
Fishes Challenger, 1830, p. 69 ( Yokohama).—Nawive, Class. Cat., p. 110,
1851 (Tokyo).—Orakr, Journ. Iish. Bar., 1897, p. 7, pl.vn, fig. 9. —Ismikawa,
Prel. Cat., 1897, p. 25 (Tokyo).
Verasper variegatus Jornax and Sxyper, Check-List, 1901, p. 120 (Yokohama);
Proe. UL S, Nat. Mus,, 1901, p. 378 (Tokyo).
Hubitat.— Southern Japan. novth to Matsushima Bay.
Head, 34 in length to base of caudal; depth, 244: eve, 6 in head;
maxillary, 31 snout, 5%: dovsal, 80; anal. 61: pores in lateral line, 95.
Mouth oblique, the gape strongely arched; maxillary reaching to
helow posterior edge of pupil; lower jaw strongly projecting: poste-
vior end of mandible forming a slight angle at lower outline of head:
teeth in fwo series in upper jaw. in 1 on side of lower jaw and in
2 in front: posterior margins of eves opposite; interorbital space
slightly convex, covered with rongh scales: its width equal to diuneter
of pupil: gillrakers flat and short, 6 of them on lower limb of arch.
Arch of lateral line rather low and followed by a wavy portion,
before it becomes straight posteriorly: height of curve, three-fifths
diimeter of eye: length of curve, 23 to 24 in head; scales everywhere
very rough on eyved side, ¢yveloid on blind side except an area along
middle of hody anteriovly. where they are vather rough by reason of
a few small spinnles on each seale; or in niany instances a single
spinule.
Dorsal beginning ahove front of pupil of upper eye: pectoral
rounded at tip. that of eved side, 2 in head, the other 24; ventrals
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even on hoth \1dos, 3L in llm(l andal bro:ully rounded, not anoulated
at tips of onter rays. ‘

Body uniformly dark brown; dorsat with 6 or 7, and anal 5 or 6, large
black or dark-brown spots with blended edges, the largest covering
3or 4 rays; these nearly round near the base of the fins and not reach-
ing the outer edge of the fin: usnally 1 or 2 other spots irregu-
larly placed opposite the interspaces and nearer edge of fin: caudal
with 2 or 8 similar but smaller spots irregularly ])l‘mod. blind side of
body posterior to pectoral irregularly spotted with durk hrown, the
spots usually round, and as large, or sometimes larger than, the pupil,
these present in all of our larger specimens and absent in the smaller
ones up to 5 or 6 inches in length, exeept in one example, where they
show faintly; tip of caudal ot blind side soiled with dusky browu.

This species may be known from Verasper maoseri by having spots
on the vertical fins rather than well-defined regular streaks extending
to the edges of the fins and by the higher, more abrupt areh of the
lateral line. The blind side of V. moseri is sometimes irregularly
spotted, but never, in our specimens, so thickly or so conspicuously.
In both species the blind side is largely rusty red in life.

The spots on the fins shown in Schlegel's plate @ of erasper varie-
gatus are not nearly so large as in our specimens, but they are simi-
larty placed.

Of this common species we have specimens from Yokohama, Tokyo.
Onomichi,and Matsushima. Its range is almost exclusively southerly,
while Verasper moseri is confined to northern Japan.

(varieqatus, varied.)

16. VERASPER MOSERI Jordan and Gilbert.

Ferasper moseri JornpaN and Girgert, Rept. Fur Seal Invest., [T1, 1898, pl. Lxxxy,
(Shana Bay, Iturup Island, Kuril Group.) (Type, No. 48797, Coll. Albatross,
Capt. J. F. Moser.)—Jornax and Evermany, Fizh North Mid. Amer., 1898,
III, p. 2619 (Iturup).—Tnmnw and Sxvypeg, Cheek-List, 1901, p. 121
(Tturup, Hakodate) ; Proc. U. S. Nat. Mus., 1901, p. 378 (Iturup, Hakodate ). —
Scmior, Faune Mer. Och. Jap., 1903, p. 1‘) {Ochotsk Sea).

Habitat.—Northern Japan, south to Aoniori.

Head, 3% in length to base of caudal; depth, 2; D. 82; A. 58;
pectoral, 12; pores in lateral line, 84; depth of ecaudal pedunde 4 in
greatest depth of body; length of caudal peduncle, measured axially,
1% in its depth. Head much depressed, with rather wide, flat interor-
bital space, its thickness at interorbital space equaling distance between
pupils of upper and lower eves.  Mouth small. very oblique. the gape
strongly arched, the broad maxillary reaching a vertical behind middle
of pupil, 2% in head; mandible narrowing toward tip, with very rudi-
mentary symphyseal knoh.  Teeth in upper jaw in two distinet series

@ Fauna Japouica, pl. xc.
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throuchout, those of the outer series inereasing slight y in size toward
front of jaw, but none of them canine-like: mandibular teeth in one
row, except at svmphysis, where a few teeth form a short outer series.
Nasal openings of eved side approximated in front of middle of interor-
bital space, the anterior with a short tube, the posterior with a raised
rim.  Eyes small, their anterior marvgins opposite, the diameter of
lower eye equaling distance from tip of snout to posterior nostril, 6
in head. Interorbital space rather hroad and flat, not ridge-like, its
total width equaling § diameter or orbit.  Gillrakers short, broad,
triangular. minutely toothed on inner margin, one-third diameter
of eye; 7 present on horvizontal limb of outer arch. Lateral line
with a short high anterior arch, the cord of which is one-fifth the
straight portion: height of arch one-third its length: behind the arch
lateral line descending in a gentle curve to middle of sides, the scales

F1G. 7.—VERASPER MOSERI.

very rough, each possessing several long, sharp spines diverging trom
median portion of posterior margin: anterior and posterior portions
of dorsal and anal fins naked. the rays of the middle portion each with
a sertes of strongly etenoid seales; caudal densely scaled to tip; peeto-
rals and ventrals naked: head covered with strongly spinous scales,
excepting snout, maxillary, and mandible; on blind side of head the
snout, jaws, preopercle, suboperele, lower half of operele, and all but
a central strip on interoperele, scaleless; on blind side the scales are
rough on head, ventral area, and along bases of ventral fins, lavrgely
smooth clsewhere.  Dorsal heginning above front of pupil, the rays
increasing in length to the forty-fifth, which is 2% in head; longest
anil ray (the seventeenth) 21 in head. Caudal broadly rounded, 1% in
head: peetoral short and hroad, 22 in head; ventrals of neavly equal
length, reaching origin of anal, 3% in head; no anal spine.  Color in



No. W84, JAPANESE FLOUNDIERS AND SOL IS —~/OI{U IN & NTUARKS. 187

b])lllt\ centers of tlm waleh light gray, the margins (Lul\ brown; fins
light or dusky, the vertical fins with conspicuous black bars, 1);l121“(‘
with the rays, these most evident on under side where the pigment seems
principally to occur, and are seen through the fin more faintly on the
colored side; lining of cheeks and gill cover of colored side dusky:
peritoneuny gray. -

Of this species, we have specimens from Mororan, Hakodate, Same,
and Iturup Island. It is common in northern Japan, its range
nowhere meeting that of Verasper varicqutus.

(Nfuncd for Jefterson KFranklin Moser. U. S. Navy, lieutenant-com-
mander, in charge of the U. S. Bureau of Fisherics steamer . 1/batross,
and a menlber of the United States Fur Scal Commission for 1896.)

8. ACANTHOPSETTA Schmidt.

Acanthopsetta Scumipr, Faune Mer. h., 1903, p. 19; name only (nadeshnyi).
This genus is allied to Ferasper: Mouth lurge, teeth small, in one
row; lateral line with a long low arch in front; scales moderate, cte-
noid; interorbital space scaled:; anal spine stroug; dorsal rays about
755 anal rays about 60; caudal fin rounded.  Ochotsk S
(@xavSa, spine; Fprra | flounder.)

17. ACANTHOPSETTA NADESHNYI Schmidt.

Zcanthopsetta nadeshnyi Scininr, Faune Mer. Ochotsk, Japan, 1903, p. 19, (Japan
Sea, Vladivostook, mouth of Amur, ete.); name only; Pise. Orient., Mar.
1904, p. 237, pl. v, fig. 1 (Vladivostok, Aneva, Askuld, Khaliz, mouth of
Amur, Broughton Gulf, Paratondra, etc.)

Llabitat.—Sea of Ochotsk.

Head, 3% in length to caudal base; depth, 2%: eye. 44 in head; snout
to upper eye, 53 llld.\l“dl). 23 dorsal, T4; anal, 53; pores in lateral
line to bhase of caudal, 69.

Upper eye very slightly posterior to lower; maxillary reaching past
anterior edge of cye, scarcely to pupil; interorbital space narrow and
rounded. covered with smail scales; 1ts width less than half the diam-
eter of pupil.

Origin of dorsal above micdle of upper eye; longest dorsal rays
27 in head; pectoral broadly rounded, its 'ength 1% ir head; caudal
rounded, equal in length to head; lateral line with a lo./ arch in front
contained 8 times in straight part.  Uniform dusky without markings;
dorsal and anal a little lighter than the hody.

The species is unknown to us. It is here deseribed from the plate
published by Schunidt.

(Nadeshnyd, a personal nawe.)
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9. CYNOPSETTA Schmidt.
Cynopsetta Scnnpr, Faune Mer. Ochotsk, Jap., 1903, p. 19, name only (dubia).

This genns is allied to Z7ppoglossordes, differing in the presence of
anine teeth, -4 in the front of the lower juw and some above. Eyes
dextral.  The genus has never been defined, and in a later paper,
Schmidt merges it in Zlippoglossoides, from which it is apparently
separable by its dentition and by the long low curve of the lateral line,
which is however not properly arched.

(kvwr, dog; rTa, flounder.)

18. CYNOPSETTA DUBIA Schmidt.
ABURAGARAEI (FAT-FLOUNDER).

Cynopsetta dubia Sciyipr, Faune Mer. Ochotsk, Jap., 1903, p. 19 (Japan Sea,
Ochotsk Sea), no description.

Hippoylossoides dubius Scnsipr, Pise. Mar. Orient, 1904, p. 227, pl. vi, fig. 1
(Mayka and Gulf of Aniva; Sea of Ochotsk).

? [hippoglossoides sp. Oraxy, Journ. Fish. Bur., 1897, p. 5 (8. W. coast of Japan)
(D. 79 to 87; A. 58 to 64; scales 88).

Llubitat.—Ochotsk Seac sonth to Northern Japan, not seen by us.

Head, 3% in length to base of caudal: depth, 2§; cye, 63 in head;
maxillary, 24; snout to upper eve, 5: dorsal, 871 anal, 65; scales, 88.

Eyes about opposite each other or the upper very slichtly hehind
the lower; separated by a very narrow space which is scaled poste-
riorly: mouth undulating, the mandible turned up at the tip, concave
behind the tip. convex at the middle, and slightly concave hehind the
middle; teeth rather large and nunequal; maxillary reaching to pos-
terior edge of pupil; anterior nostril ending in a tube.

Origin of dorsal opposite front of eye: longest dorsal rays equal to
those of anal; 22 times in head; pectoral short and rounded, 2! in
head: caudal broadly rounded.

Color everywhere uniform dusky without markings except a few
dark. blended, very irregular spots of darker, one ahove middle of
anal, and 4 or 5 above anterior part of lateral line.

Here described from Schmidt’s plate, exeept for the number of scales,
which is given as 85 by him.  The plate shows 75 pores in the lateral
hne and over a hundred transverse series.

(ddubins, doubttul.)

10. HIPPOGLOSSOIDES Gottsche.

Hippoglossoides Ciotrscnr, Avchiv fur Naturgesch., 1835, p. 164 (¢ limanda”’ =
platessoides).

Citherus ReEiNtiarpr, Kong. Dansk. Vid. Selsk., 1838 p. 116 (platessoides); not
Citharus DLEEKER, 1862,

Drepanopsetta Giry, Cat. Fish. East Coast N. AL, 1861, p. 50 (platessoides).

Lomatopsetta. Ginn, Proe. Ac. Nut. Sci. Phila., 1864, p. 217 (““dentata” = plates-
soides).
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Eyes and color on the right side (except sometimes in 77, Aassodon).
Body oblong, moderately compressed; mouth rather large, with | row
of sharp tecth on euach jaw; no teeth on vomer or palatines: gillrakers
rather long and slender; scales etenoid: lateral line nearly straight,
simple; dovsal fin low in front, beginning over or hetore the eye:
ventrals both latter: caudal double trunecate, produced behind. T‘his
genus, as here restricted, contains 3 closely related species. 2 of the
North Pucific, 1 of the North Altantic.  All are essentially aretic spe-
cies inhabiting shallow waters in the regions where they are most
abundant.

({nadylwaaos, Ilippoylossus; €160s, resemblance.)
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F16. 8. —HIPPOGLOSSOIDES ELASSODON,

KEY TO SPECIES.

a. D. 80: A 63: Seales 100: interorbital space narrow, naked. ..o ... elassodor. 19
aa. D. 72: A, 56: Scales 91: interorbital space with two rows of scales,
hamiltoni. 20

19. HIPPOGLOSSOIDES ELASSODON Jordan and Gilbert.

Hippoglossoides elassodon Jorpax and Giierr, Proc. U. S, Nat. Mus., 1880,
p- 278 (Seattle, Tacoma), Proe. U. 8. Nat. Mus., [880, p. 454, —Beax, Proc.
1. S. Nat. Munx., 1883, p. 20.  (Alaska).—Jorpax and Giierr, Rept. Fur
Seal Invest., 11, p. 1899, p. 489 ( Bering Sea, Kamehatka ).—Jorpax and Ever-
MaNN, Fish North Mid. Amer., TII, 1898, p. 2615, pl. cccuxxui, fig. 920
(Seattle, Bering Sea, Kamchatka).—Sciyipr, Pise. Mar. Orient, 1904, p. 226
(Rimnik and Terpienia, Okhotsk Sea).

Habitut.— Bering Sca, Okhotsk Sea, sonth to Puget Sound.

Head, 34; depth, 24: eye, 4 in head: D. 77 to 871 AL 59 to 670 V.
6; scales, 45-100—40. Body, oblong-elliptical: caudal peduncle about
as long as deep: upper protile of head continuons with the outline of
back: depression over eye slight: monih rather large, the gape curved,
considerably wider on the blind side; lower jaw projeeting, with a
symphyseal knob; maxillary narrow. reaching bhevond middle of
pupil, 2} head; teeth small, close set, nearly uniforin, m a single row.
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Gillrakers .xlvndm smootl, 14 to 16 below arch, the longest nearly one-
halt diameter of orbit.  Eyes large, separated by a narrow, knife-like
ridee, which is naked, or with a single series of scales.  Seales small,
firm, rough, those on tail roughest. those on blind side similar, mostly
smooth anteriorly.  Lateral line rising anteriorly, but without arch;
dorsal beginning inmnmediately in front of pupil; anal preceded by :
spines; caudal loun ; pectoral of eyed side one-half length of head: ven-
tral reaching past front of anal; pectoral and ventral of eyed side with
prickle-like scales.  Brownish, nearly uniform, sometimes spotted
with darker: ting grayvish, irregularly blotched with dusky. Body
sometimes sinistral.  Length, 18 inches.  Bering Sea south to Cape
Flattery; a rather abundant shore fish in Puget Sound, and it seems to
be still more common northward, being, in Alaska, a food-fish of
some importance.  Abundant north and south of the Aleutian Islands
and in Bristol Bay. Recorded by Schmidt from the Sea of Okhotsk.

Our specimens from Kamehatka agree in all respects: D. 77 to S4;
A. 60 or 61. Pectoral not ¢uite one-halt head. Interorbital ridge
sharp, with 1 series of seales: gillrakers «» -+ 14

(]Aacadw, to diminish: 0do0vs, tootl.)

20. HIPPOGLOSSOIDES HAMILTONI Jordan and Gilbert.

Hippoglossoides hamiltoni Jorvax and GiLsert, Rept. Fur Seal Invest., 111, 1899,
D. 489, pl. Lxxx1v (Dalnoi Point, Kamchatka) (Coll. Hbatross).—Jorpax and
Evermayy, Fish, North Mid, Awmer., TII, 1848, p. 2611 (Kamchatka).—
Scmuot, Faune Mer, Jap. Och., 1903, p. 19 (Okhotsk Sea); Pisc. Mar. Orient,
1904, p. 226 (Terpienia, Okhotsk Sea).

Habitat.—Okhotsk Sea.

Iead, 3! in length; depth, 275 longest diameter of uppu eye, 3% in
head; snout (measured from upper eye) 5 in head; maxillary of colored
side, 24, of blind side, 21, in head; depth of caudal p\‘dllllclb equaling
its length, 3% in head; D. 72: A. 56; P. 115 pores in lateral line 91.
Upper protile of head continuing the dorsal curve without interrup-
tion, thcl(\ heing a slight depression above the eye and an increased
corvexity sn the snout: mandible very heavy, projecting anteriorly,
o that it~ symphyseal profile completes the curve of the snout; a very
short prominence at symphysis directed vertically downward: gape
strongly curved and the mounth narrowed anteriorly. so that the max-
illary and premaxillary ave almost wholly concealed along the middle
of their length by the overarching prefrontal; teeth acute. in a single
series in each jaw, all except the anterior teeth in each jaw short; at
the symphysis of lower jaw the teeth are longer and directed inward,
while in the anterior end of cach premaxillary the teeth are still more
enlarged, and the series on each side deseribes a strong curve with its
convex side toward the median line; maxillary reaching vertical from
slightly behind middle of lower eye: nostril tubes conspicuous, the
anterior in closest proximity to the npper lip, which it entirely over-
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hangs; posterior nostril tube wider and slightly shorter; eyes of nearly
equal size, and opposite, separated by a wider ridge than in 7. <lasso-
don, the ridge bearing in its narrowest portion 2 well-defined rows of
strongly spinous scales; a eonspicuous series of pores joining lateral
line with upper margin of upper eye, and another encireling the lower
eve below and behind: a third series along mandible and preopercle; 1
large pore above posterior nostril; gillrakers slender, unarmed. 2
above the angle, 11 or 12 below it, the longest 2% in eye; dorsal fin
beginning above front ot pupil, the longest ray 2% in head; anal pre-
eeded by a strong spine, its height equaling that of dorsal; pectoral
very long and slender, § length of head, that of blind side shorter, &
length of head; ventrals reaching to hase of fourth or fifth anal ray,
Cauﬁal long, evenly rounded behind, the middle rays not longer than
those adjacent, their length equaling distance trom tip of snout to
preopercular margin; scales on colored side strongly ctenoid except in

o g .
<
4/;;{35&,;3’/ 7

Fi1G. 9.—HIPPOGLOSSOIDES HAMILTONI.

a strip along middle of sides anteriorly; elsewhere each scale provided
with 2 to 4 long spines; on blind side they are smooth except on nape
and caudal peduncle: cheeks, opercles, and interorbital space covered
with larger, rougher scales than those on sides; mandible and snout
naked; a single series surrounding each eye anteriorly, and 1 on max-
illary or colored side; blind side of head with maxillary naked; cheeks
covered with minute smooth thin seales, the opercles with a few seat-
tered spinous scales, the preopercle naked. Color nearly uniform
brownish, without distinetive markings on body or fins.

The type is 17 e long, from off Dalnoi Point. Kamchatkas depth,
16 fathoms. Tt is also recorded from the sea of Okhotsk.

(Named for Gerald Edwin H. Barrett-Hamilton, of Dublin, member
of the British Commission of Fur Seal Investigation, 1896 and 1897,
who made valuable collections of Kamchatkan fishes.) ’

Proc. N. M. vol. xxxi—06 13
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11. CLEISTHENES Jordan and Starks.

Cleisthenes JorpAN and Starks, Bull. U. 8. Fish Com., XXII, 1902 (1904), p. 622
(pinetorum). i
This genus is closely allied to ZZippoglossoides, differing in having
cycloid seales everywhere in the young, and an increased number of
gillrakers. The adult has a singlerow of ctenoid scales along anterior
base of dorsal and anal, a few on snout on ridge behind interorbital
space, and on opercle.  The dorsal begins at the orbital rim slightly
on the blind side. Eyes and color on right side. Teeth in a single
row.
(Oleisthenes, the effeminate, an Athenian noted by Aristophanes:)

21. CLEISTHENES PINETORUM Jordan and Starks.

Cleisthewes pinetorum JorpaN and Starks, Bull. U, 8. Fish Com., XXII, 1902
(1904), p. 622, plate (Kinkwazan Island, Bay of Matsushima).

Habitat.—Matsushima, in deep water.

Head, 3.66 in length; depth, 2.6; D. 765 A. 56; scales, S0O; upper
eye, 4.6 in head; snout from upper eye, 4.6; pectoral of eyed side, 2;
of blind side, 2.5; ventral, 3; caundal, 1.4.

Dorsal outline of anterior part of body and head an even concave
curve to near tip of snout. broken only by protruding upper eye.
Upper eye cutting into profile, and ranging nearly vertically npward,
about two-fifths of it being visible from the blind side. Tip of snout
blunt and rounded; mouth rather strongly curved; maxillary reaching
scarcely to middle of lower eye, not covered along middle of its length
by the prefrontal; teeth small, acute, in a single series in each jaw,
scarcely enlarged anteriorly; nostrils moderate, the anterior in a short
tube which does not reach to edge of preorbital; preorbital with a
blunt spine on anterior edge; eyes about equal in size, separated by a
flat interspace, covered with cycloid scales; gillrakers slender, equal to
half the eye in length, S to 10 above and 24 to 27 below the angle.

Dorsal fin beginning slightly on blind side at edge of orbit opposite
posterior margin of pupil; anal preceded by a strong spine; ventrals not
reaching to anal (reaching to base of second anal ray in young); caudal
evenly rounded behind; scales everywhere cycloid and with concentric
rings in specimens 4+ or 5 inches long.

A specimen 10 inches long has eycloid scales except a single row of
ctenoid scales along base of dorsal and anal anteriorly, a few in front
and behind the interorbital space, and some on opercles. The type
(8.5 inches long) has only an occasional ctenoid scale along base of dorsal
and anal, and the ctenoid scales on hiead are very sparse. A specimen
7 inches long has only a few ctenoid scales remaining on head behind
interorbital space.
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A . OV . arlk . - o 1 H 1.
Color everywhere dark brown, dorsal and anal u little lighter at hase
of rays: membrane of caudal darker than the rays making longitudi-
nal streaks; dorsal, anal, and caudal of blind side dark toward tips of
rays.
T i g S 2 ol 1T
Numerous specimens were dredged off Kinkwazan Island, Matsu-

(3304

shima Bay, at stations 3769 and 3770. The type is 22 cm. in length,

Fi16. 10.—CLEISTHENES PINETORUM,

Cat. No. 51403, U.S.N.M.; cotypes are No. 8391, Stanford Univer-
sity.
(pinetorvm, of the pines; in reference to Matsushima Bay: matsu,
pine; shima, island.)
12. PROTOPSETTA Schmidt.
Protopsetta Sciimivr, Pise. Mar. Orient, 1904, p. 230 (herzensteind).

This genus is allied to 24ippoglossoides, dittering in the insertion of
the upper eye, which is placed on the upper outline of the head, as in
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Atheresthes and Reinhardtius. The dorsal begins over the posterior

part of the eye, and the teeth ave rather small and close together.
The fin raysare in relatively small numbers(D. T4, A. 54), and the

vertebrie also (114 29), characters which separate this genus from

LReinhardtins. The caudal fin is truncate and not lunate. Okhotsk Sea.
(mpdros, first: ¢prra, flounder.)

22. PROTOPSETTA HERZENSTEINI (Schmidt).

ippoglossoides herzensteini Scuyipr, Pise. Mar, Orient, 1904, p. 229 (Broughton
Bay, Gensan, Korea, Bay of Paris at Vladivostok, Mauka, North Coast of
faghalin, Lake Khalizan). ’

Llabitat.—Japan Sea and Okhotsk Sea, south to Korea,

Dorsal. 70 to 75: anal, 53 to 56; pectoral, 11; ventral, 6; scales, 82
tc S4: vertebre, 11+ 29=40.

Upper eye with its range vertical and a little posterior to lower eye.
Teeth very small, sharp, and recurved; in two rows on lower jaw.
Head covered with seales covered by skin and armed above with sharp
hony papille; 1nterorbital space rough and almost equal in width to
short diameter of lower eye; front nostrils ending in short tubes;
gillrakers, T+ 16, the longest equal to the vertical diameter of lower
eye; body of eyed side covered with etenoid seales.  Some of the scales,
especially anteriorly, have in addition to the marginal spinules rough
bony papille on their surface; lateral line nearly straight and
unbranched; height of caudal peduncle equal to its length; no anal
spine; vertebrae, 11429

Origin of dorsal somewhat on blind side and opposite heginning of
the posterior fourth of upper eye: first ray equal in length to half the
diameter of upper eye, the longest rays eqnal to combined length of
snout and eye; rays of dorsal and anal covered with small rongh plates;
caudal truncate; covered almost to tip with small scales.

Color, uniform hrown without markings; the fins all dark.

This species is here deseribed from the account given by Doetor
Schmidt.  We have specimens from Port Arthur.

(Named for the late Dr. Solomon Herzenstein, of the Imperial
Academy of Sciences, St. Petershurg.)

18. HIPPOGLOSSUS Cuvier.

Hippoglossus Cuviek, Régne Animal, 1st ed., I1, 1817, p. 221 (hippoglossus).

FEyes and color on the right side.  Form oblong, not strongly com-
pressed.  Mouth wide, oblique; teeth in the upper jaw in 2 series,
those helow in 1; anterior teeth in upper jaw, and lateral teeth in
lower, strong: no teeth on vomer or palatines; lower pharyngeal teeth
in 2 rows. Dorsal fin beginning above the eye, its middle rays cle-
ated, the posterior rays of dorsal and anal bifid; caudal fin lunate;
wventral fins both lateral.  Scales very small, cyeloid; lateral line with
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a strong curve in front. Gillrakers few, short, compressed. wide
set.  Vertebra, 16434,  Luargest of the flounders. This gems con-
tains the well-known halibut; abundant on both ecoasts of the North
Atlantic and of the North Pacifie.

(hippoglossus, the ancient name of the halibut from zzos, horse;
yA@Gea, tongue.)

23. HIPPOGLOSSUS STENOLEPIS Schmidt.

Hippoglossus stenolepis Scrmivr, Faune Mer. Och. Jap., 1903, p. 19 (Okhotsk Sea,
name only); Pisc. Mar. Ortent, 1904, p. 224 (Gulf of Aneva).

Habitat.—Okhotsk Sea, probably sonth to Hokkaido.

Head, 4.5 in length; depth, 3.3; eye, 8.2 in head, 2 in snout; man-
dible. 2.8 in head; least depth of caudal peduncle, 4.6 in depth of
body; dorsal, 95 anal, T4: pectoral, 17; eandal, 16; hranchiostegals, 6.

General shape of hody as in /lippoglossus hippoglossus, the heaa
more blunt and convex; eyes equal in size, on right side, and sepa-
rated by a space 14 times the length of the npper eyve: teeth large, in
two rows on upper jaw, in a single row on sides of lower jaw and in
double row in tront; seales everywhere cycloid and covered by skin;
at the posterior end of some of them a rough bony plate, which is
easily detached; no supplementary scales.

Origin of dorsal opposite front of pupil, its greatest height one-third
of depth of body; length of pectoral equal to postorbital part of head;
caudal somewhat concave; ventral reaching beyond front of anal.

Color, olive brown with bright spots corresponding to the bony
plates.

This species ditfers from /7. 2ippoglossus in the construction of its
scales and in having a smaller number of fin rays and gillvakers.
Length of specimen deseribed, 1047 millimeters.  (Schmidt.)

It is known to us solely from Sehmidt’s account. It seems to replace
the common halibut in the Sea of Okhotsk.

(678v0s, narrow; Aemis, scale).

14. REINHARDTIUS Gill.

Reinhardtius GiLL, Cat. Fishes, East Coast N. A., 1861, p. 50 (hippoglossoides; no
description).

Platysomatichthys Breexer, Comptes Rendus, Ae. Sci. Amsterdam, XIII, 1862,
P- 426 (pinguis=hippoglossoides).

Reinhardtivs GrLL, Proc. Ac. Nat. Sci. Phila., 1864, p. 218 (hippoglossoides).

Eyes and color on right side. Body more or less elongate, com-
pressed; head long and large: mouth large; maxillary reaching heyond
eye; jaws with strong, unequal teeth, the upper with 2 series in front,
these converging behind: lower jaw with a single series of strong,
distant teeth; no teeth on vomer or palatines.  Gillrakers few, short,
stout,and rough. Fins rather low; caudal fin lunate.  Lower pharyn-
geal teeth in one row. Scales small, eycloid; lateral line without
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anterior curve.  Fin rays and vertebrae numerous, as i the halibut.
Two species known, arctic fishes, in some degree intermediate between
the true halibut and Azkeresthies.

(Named for Prof. Johann Reinhardt, of the University of Copen-
hagen, an able investigator of the fishes of Greenland).

24. REINHARDTIUS MATSUURZ Jordan and Snyder.

Hippoglossus  granlandicus Isimikawa and Martsv’tra, Prel. Cat., 1897, p. 25
(Sagami Bay). (Not of Avrnors.)

Remnhavdtius matsuire JorbaN and SNYDER, Journ. Coll. Sei. Imp. Univ., XV,
1901, p. 309, pl. xvi, figs. 7, 8 (Sagami Bay ).

Llabitut. —Sagami Bay, probably in deep water.

Head, 4} in length; depth, 3}; dorsal. 96; anal, 69; scales, 117.

Body dextral; interorbital width 3 in maxillary; a little less than
longitudinal diameter of lower eye; cleft of mouth same on both sides;
lateral line single, not sharply curved anywhere, running obliquely
downward to a point a little above middle of body and posterior to
base of pectoral a distance equal to 2 times length of maxillary, then
straight backward to end of eaudal fin, similar on blind side; dorsal
fin inserted just behind eye; anal inserted below 26th dorsal ray; dor-
sal and anal extending an equal distance posteriorly; length of caundal
peduncle 23 times in head; minute scales on interradial membrane of
hoth dorsal and anal; length of pectoral equal to maxillary.

Color plain hrown.

A stutfed specimen about 1} feet long, No. 456, Imperial Museun,
Tokyo. Locality Misaki. This species is allied to Reinlardtius lip-
poglossoides, the Greenland Halibut, differing in the larger scales and
in other characters. No second specimen is known.

(Named for Mr. K. Matsuura, curator of fishes in the Imperial
University Museunt at Tokyo.)

18. ATHERESTHES Jordan and Gilbert.
Atheresthes Jorpax and Giserr, Proe, U, 8. Nat. Mus., 1880, p. 51 (stowias).

Eyes and color on the right side. Body very long and slender,
closely compressed, tapering into a long and slender caudal peduncle;
head elongate, narrow; mouth extremely large, oblique; the long and
narrow maxillary extending beyond the eye; cach jaw with 2 irregn-
lar series of sharp, unequal, arrow-shaped teeth, some of them long
and wide set, and others short and elose set, sharp; the long teeth
freely depressible.  Gill rakers numerous, long, slender, and stiff,
strongly dentate within. Scales rather large, thin and readily decidu-.
ous, slightly ciliated, those on the blind side similar, smooth; lateral
line without arch.  Fins low and fragile; dorsal beginning over the
eye, its anterior rays low, the posterior rays somewhat forked; no
anal spine; pectorals and ventrals small, both of the latter lateral;
:aandal lunate.
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A genus of subarctic flounders, doubtless degenerate, rather than
primitive in its traits.
> ’ . 3 ’ ’ .
(afnp, the beard or spike of an car of corn; €63iw@, to eat; from
the arrow-shaped teeth.)
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25. ATHERESTHES EVERMANNI Jordan and Starks.

Atheresthes evermanni Jorpax and Starks, Bull. U. 8. Fish Commission, XXIT,
1902 (1904), p. 630, pl. v, fig. 1 (Matsushima Bay).
Habitat.—Matsushima Bay. in deep water.
Head, 3.3 in length; depth, 3: D. 114: A. 94: scales; 1095 upper



198 PROCEEDINGS OF Ti1F NATIONAL MUSEUM. VOL. XXXI.

eye, 4.75 in head; snout from upper eye, 4; maxillary, 1.9; pectoral
of eyed side, 2.1; of blind side, 3.25; upper lobe of candal, 1.75.

Profile of snout on same cnrve with that behind eye; very slightly
depressed above eye; eyes scarcely reaching to upper profile, the
lower one the more anterior; interorbital appearing rather flat and
moderately broad, the bone, however, narrow and convex, its width
less than half diameter of pupil; nostrils elose together, the posterior
of eyed side in a broad, short tube, anterior in a narrower, longer tube;
anterior nostril of blind side with a long flap nearly a third as long as
upper eve, broadening toward its tip and becoming conspicuously
opaque white; snout with many pores scattered among the irregularly
placed scales; mouath reaching to or very slightly past the vertical
from posterior margin of lower eye; teeth long and slender and with
lance-shaped points, in a single row on lower jaw, their length unequal;
a double row of smaller teeth on side of upper jaw, the outer row the
smaller; they grow larger anteriorly, become curved inward, fang-
like and some of them depressible; gill rakers rather slender, the
longest a trifle less than half length of eye, their number 84105 scales
very finely ctenoid, the spinules short, fine, and numerous, only seen
upon careful examination with a lens; many scales have only a few
irregnlar spinules; others are entirely without thenm, appearing as if
they had been rubbed off; head and body everywhere with numerous,
small, eycloid supplementary scales crowded inj scales of blind side all
eveloid: snout, mandible, maxillary, and interorbital with mumerous
small cyeloid scales, those on latter extending out on eyeball to edge
of iris; all fins rather closely covered with fine scales; lateral line
slightly hending upward from opposite tip of pectoral. Pectoral of
eyed side longer and more pointed than that of blind side; first ray of
dorsal inserted above anterior margin of pupil: ventral short, scarcely
reaching to front of anal. Caudal shallowly concave on posterior
outline.

Color uniformly dark brown, without markmgs.

This species ditfers from Aéleresthes stomias, of the Alaskan fauna,
in having only a single row of teeth on lower jaw, and the upper eye
not reaching the upper protile.  The scales are more strongly ctenoid
and the anterior nostril bears a long flap.

The type and sole specimen is 270 em. in length: it is from station
3772 in Matsushima Bay, and is numbered 51490, U.S.N, M.

(Named for Dr. Barton Warren Evermann.)

18. ALAZOPS Jordan and Starks.

Alzops Jorpax and Starks, Bull. U. 8. Fish Com., XXII, 1902 (1904), p. 623
(plinthus).

This genus is allied to Pweilopsetta. Body covered with large cte-
noid scales which are somewhat eadncous; cyes and color on the right
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side; lateral line simple, with a broad flat-topped arch in front; mouth
moderate: teeth small in bands; gillrakers short and sharp.
’ By
(a, not; Aauds, left; @y, eye.)
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26. ALZOPS PLINTHUS Jordan and Starks.

Alzops plinthus JorpAN and STARKS, Bull. U. S, Fish Com., XXII, 1902 (1904},

p- 623, pl. v, fig. 2 (Suruga Bay, Owari Bay).

Habitat.—Southeast coast of Japan. in deep water.
Head, 4 in length; depth, 2.4; D. 613 A. 535 scales, 63 (pores);
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upper eye, 3 in head; snout from upper eye, 4.16: maxillary, 3.16;
pectoral of eved side, 2.25; ventral median: caudal rays, 1.

Aunterior body outline strongly arched above; orbital rim of upper
eve protruding beyond rest of profile; snout a little produced, blunt;
anterior nostril in rather broad, short tube, which does not reach to
edee of preorbital: maxillary curved, reaching to below or very
slightly past anterior rim of pupil of lower eye; teeth small, in a very
narrow band on eyed side, growing wider anteriorly, somewhat
smaller on premaxillary.  On blind side the teeth on both jaws are in
modeiately wide bands.  Eyes equal in size, the lower slightly more
anterior, separated by a narrow naked ridge; vertical limb of pre-
maxillary short; gillrakers short and rather sharp, the longest one-
half to one-third diameter of pupil, 5410 in number: caudal peduncle
very wide and flat, its length one-third of its width; scales large,
rather finely but very evidently ctenoid on eyed side, cycloid on
blind side; head on eyed side, anterior to posterior rim of pupil above,
and posterior end of mandible bhelow, without seales: lateral line
turning abruptly upward at a sharp angle two-thirds the head’s length
behind head, and forming a conspicuous flat-topped arch, as high as
half Tength of head: dorsal beginning slightly on blind side, a little
behind middle of eyve, length of first ray contained 1.1 in upper eye,
longest rays near posterior end of fin, the longest 2.25 in head; pee-
torals equal in size:; caudal broad and pointed behind: no lateral
angles. the sides broadly rounded from tips of the long median rays
to lateral edges of fin base.

Color pinkish slaty-brown, usually mottled with black: 2 inconspicu-
ous seniocellated spots, one near dorsal and one near anal base a head’s
length anterior to base of caudal; less conspicnous dark irregular spots
along side above anal and helow dorsal, one below arch of lateral
line; a black spot on outer rays of caudal; all fins except ventral and
pectoralof blind side irregularly spotted and mottled with black. The
membrane has drawn away from the scales in our specimen leaving
them light at hase.

The type is 155 nun. in entive length, taken at station 3708 in Suruga
Bay. [t is numbered 51406, U. 5. N. M.

Others were taken in Surnga Bay and in Owari Bay.

(7Aivfos, tile, from the color.)

17. PLEURONICHTHYS Girard.

Pleuronichthys Girarp, Proc. Ac. Nat. Sci. Phila., 1854, p. 139 (cenosus).

Ileteroprosopon. Brerker, Comptes Rendus Acad. Amsterdam, XITI, 1862, p. 8
(cornutus).

DParophrys Gentieg, Cat. Fishes, IV, 1862, p. 454; not of (G1RARD.

Eyes and color on the right side.  Body deep; head short, with very
short, blunt snout; mouth small, with several series of slender, acute
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teeth, which are most developed on the blind side, and are often want-
ing in one or both jaws on the colored side; no teeth on vomer or
palatines; lips thick, with several lengthwise folds within which is
a series of short fringes. Lower pharyngeals narrow, each with a
double row of very small teeth. Gillrakers wide set, very short and
weak. Lateral line nearly straight, with a dorsal branch in our species.
Scales small, cycloid, nonimbricate, embedded.  Dorsal fin anteriorly
twisted from the dorsal ridge toward the blind side; anal fin preceded
by a spine; caudal fin convex behind. Intestinal eanal elongate. Her-
bivorous species, feeding chiefly on algwe.  Pacitic Ocean.

The species of Feuronichithys spawn in the spring and live in com-
paratively deep water. The protruding eyes are hoth turned to the
right side very carly in specimens & inch long.

(mhevpor, side; iyfus, fish.)

27. PLEURONICHTHYS CORNUTUS (Schlegel).
BIKIKAREI (FROG-FLOUNDER); MOCHIGAREI (RICE-CAKE-FLOUNDER);
MITIGAREI (BOARD-FLOUNDER); OMIGAREI (FLOUNDER OF OMI).
Platissa cornuta SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 179, pl. xc¢, fig. 1
(Nagasaki).—BLEEkER, Verh. Bat. Gen., XXV, Japan, p. 121

Heteroprosopon cornutus BLEEKER, Comipt. Rend. Ac. Sei. Amst.; 1862, Pleuron.,
p. 8 (Nugasaki).

Parvophrys cornuta  GosTuer, Cat. Fish, 1V, 1862, p. 455 (copied); Shore
Fishes, Challenger, 1830, p. 70 (Kobe).—NaMiye, Class. Cat., 1881, p. 110
(Tokyo).—Isurkawa and Marsc’i'ry, Prel. Cat., 1897, p. 24 (Yeshigo).—
Oraki, Journ. Bur. Fish, 1897, p. 7, pl. vin, p. 90 (Japan). .

Pleuronichthys cornulus STEINDACHINER, Reise Aurora, 1896, p. 217 (Kohe).—
Jorpax and Evermaxy, Fish. North Mid. Amer., ITI, 1898, p. 2637 (Japan).—
JorpaN and Sxybper, Proe. U. S, Nat. Mus., XXIII, 1901, p. 769 (Yoko-
hama); p. 900 (Hakodate, Tokyo).—Jorpan and Sragrks, Bull. U. 8. Fish
Comin., XXII, 1902 (1904), p. 923 (Suruga Bay).

Hubitat.—Entire coust of Japan. north to Hakodate.

Head, from 4 to 4% in length without caudal; depth, 1% to 14
Upper eye, 3% to4 in head; snout to upper eye, 5: maxillary, +3.
Dorsal, 70 to 76; anal, 52 to 5+. Scales, 80.

Mouth very small; the maxillary reaching to below anterior margin
of pupil. Teeth in villiform bands, mostly on the blind side of mouth.
Eyes large; opposite each other; separated by a sharp, naked ridge.
A strong sharp spine, direeted backward, on interorbital ridge oppo-
site posterior margin of eyes: another, directed outward, and curved
slightly backward. on anterior part of ridge, a little behind front of
eyes; a short-pointed tubercle of bone directed forward at tip of
snout; and a similar one divected ontward in front of cach eye.  Gill-
rakers searcely developed; 4 or 5 small tubercles on lower part of arch.

Scales small and embedded; not imbricated anteriorly. Origin of
dorsal on blind side at a point a little above the level of front of pre-
maxillary, and opposite middle of upper eye. Longest dorsal rays
equal to those of anal and contained 14 in head. Pectorals bluntly
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pointed; that of cyed side 13 to 1§ in head; that of blind side two-
thirds as long as its mate and contained 24 in head.  Ventral of hlind
side pliced more anteriorly and farther from the ventral ridge of body
than its mate. Caudal rounded.

Color rather light gray, everywhere spotted with irregular, or more
or less round spots of dark brown. These are sometimes very small
and scattered, sometimes lighter in the center, or arranged in irregular
rings, or xometimes large and narrowly separated. The edges of the
vertical tins are dusky or dark brown on the blind side. A few speci-
mens were colored and spotted on both sides and in these cases the
front of the dorsal is usually not on the blind side, but is on a free lobe
which overhangs the head; the upper eye is more on the dorsal outline
of the head than in normal examples; the ventrals are usnalty more
symmetrical; and the pectorals are both of the same length, these
characters possibly indicating that the tish may swim on cither side.

We have numerous specimens from Kobe, Aomori, Hiroshima,
Nagasaki, Hakodate, Onomichi, Wakanoura, Tsurnga, Tokyo, and
Misaki. This species is one of the commonest of the small lounders
of Japan.

(cornutus, horned.)

18. LEPIDOPSETTA Gill.

Lepidopsetta GaLy, Proe. Ac. Nat. Sci. Phila., 1864, p. 195 (umbrosus).

Body robust; mouth small.  Tecth stout, conical, little compressed,

F1G. 13.—LEPIDOPSETTA BILINEATA.

bluntish, in one series, rather irregularly placed. Lateral line with a
distinet arch in front and accessory dorsal branch; scales imbricated,
rough ctenoid, smooth in the very young. A single species, abundant
on the Pucific coasts. It is close to L/manda, from which the acces-
sory branch of the lateral line alone separates it.

(Aemis, scale; yiprra, tlounder.)
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28. LEPIDOPSETTA BILINEATA (Ayres).

Platessa bilineate Avrrs, Proe. Ac. Nat. Sei. Cal., 1855, p. 40 (San I~‘ruu<:i;m).

Platichthys wmbrosus Girarp, Proc. Ac. Nat. Sci. Phila., 1856, p. 136 (Puget
Sound).

Plevronectes perarcuatus Copk, Proe. Ac. Nat. Sei. Phila., 1873, p. 30 (Unalaska).

Plewronectes wmbrosus Giintier, Cat., IV, 1862, p. 454,

Plewronectes bilineatus GintEeg, Cat., IV, 1862, p. +H.—JorpaN and GiLierr,
Synopsis, p. 833, 1883.

Lepidopsetta bilineata (i1nr, Proc. Ac. Nat. Sei. Phila., 1864, p. 195.—LockiNGTox,
Proe. U. S. Nat. Mus., 1879, p. 103; Rep. Com. Fisheries, California, 1878-79,
p. 46.—JorpaN and GiLperT, Proc. U. S. Nat. Mus., 1880, p. 453; Proc. U. S.
Nat. Mus., 1881, p. 68.—BEax, Proc. U. 8. Nat. Mus., 1881, p. 241; Cat. Coll.
Fish. U. S. Nat. Mus., 1883, p. 19; Proc. U. 8. Nat. Mus., 1883, p. 353.—Jox-
DAN, Nat. Hist. Aquat. Anim., 1884, p. 184, pl. L.—Jorpan and Goss, Review
Flounders and Soles, 1889, p. 286.—Jorpax and Everyvany, Bull. Fish North.
Mid. Amer., ITI, 1898, p. 2643, pl. cccnxxvi, fig. 928 ( Alaska, ete.).—Scinnpr,
Poiss. Mar. Orient, 1904, p. 232 (Bay of Shogun, Shendagen, Japan, Mauka,
Giensan, Atka).

Habitat.—Bering Sea, south to Monterey and to Korea.

Head, 33; depth, 2L D. 80; A. 60; teeth, 5 i; scales 85, Ver-
tebrae 114-20=40. DBody, broadly ovate, thickish; mouth moderate,
turned toward the left side; teeth stout, conicul little compressed,
bluntish, in one series, rather irvegularly placed.  Lower pharyngeals
broad, with two rows of hlunt teeth.  Gillrakers few, very short, thick
and weak, without teeth.  Snout projecting; eves large, separated by
a prominent ridge, which, like the checks and upper portion of oper-
cle, is covered with rough stellate scales; lower eye advanced; opercle,
subopercle, and interopercle of left side scaly; preopercle naked.
Seales rather small, mostly ctenoid, not closely imbricated, those on
the blind side smooth; scales on cheeks and other parts of head very
rough; scales of body smmoother and less closely imbricated anteriorly,
the degree of ronghness variable, northern specimens (var. wimbrosus)
being roughest.  Lateral line moderately arched anteriorly, with an
accessory dorsal branch, which is less than one-half length of head;
height of arch less than one-third its length.  Dorsal beginning over
eye, its anterior rays low; caundal convexs anal preceded by a spines a
concealed spine hehind ventrals; rays of dorsal and anal all simple:
dorsal and anal somewhat scaly; caudal three-fitths length of head:
pectoral one-half head. Lower pharyngeals broad, cach with two rows
of blunt teeth. Yellowish brown, with numerons round, pale blotches.
Puacitic coast of America and Northern Asia, Bering Strait to Mon-
terey and to Sakhalin. This species is one of the commonest of the
flounders of the Pacific coast, its abundance apparently increasing
toward the northward. In Bering Sea it far outnumbers all other
flounders. Schmidt records it from the Sea of Ochotsk and the Sea
of Japan.
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19. LIMANDA Gottsche.

Limanda Gorrseng, Archiv fiur Naturgsch., 1835, p. 100 (limanda).
Myzopsetta Grry, Proe. Ac. Nat. Sci. Phila., 1864, p. 217 (ferruginea).
Limandelln Jorvax and Starks, new subgenus (yokohaniz).

Teeth uniserialy lateral line with a distinet arch in front, and with-
out accessory dorsal branch; scales more or less imbricated, vough
ctenoid in the typical species but eyeloid in one of the Japanese speeies;
vertebrae about 40, This genus is closely allied to Pseudoplenronectes,
from which it ditfers only in the presence of an arch on the anterior
part of the lateral line.

Color of eyed side hrownish; the blind side usually washed with
rusty red or with yellow in life. :

The genus may be divided into two groups in accordance with the
dentition.  In Limanda proper, the teeth are bluntish conical not close
set, in an irregular row, which extends on the blind side of each jaw.
In certain Japanese species (Linandella) the tecth arve broad, truncate,
evenly set, restricted mainly to the blind side of each jaw.

KEY TO SPECIES.

«. Taymanva.—Teeth conical, iu an irregular row extending on eyed side of jaws.
b. Dorsal rays about 66; anal rays about 50.
. Scales about 80, those of Dlind side rough; snout not projecting. . . _aspera, 29
ce. Scales about 90, those of blind side smooth; snout produced. _proboscidea, 30
bb. Dorsal rays about 60; anal about 45; scales about 70; a rough area behind eye;
seales all eyeloid ..o oo iridorum, 31
au. LivaxpeLna.—Teeth broad, truncate, close-set, confined chiefly to the blind side
of each jaw.
d. Dorsal rays, 62; anal, 48; scales, 756 .o .. ... schrenchka, 32
dd. Dorsal rays, 65 to 75; anal rays, 50 to 55; scales, 75 to 80.
e. Head with the snout slender and produced _ ... ... ... angustirostris, 33
ee. Head with the snout not notably produced. ... ... ... yokohame, 34

2g. LIMANDA ASPERA (Pallas).

Plewronectes asper Paruas, Zoogr. Rosso-Asiat., 111, 1811, p. 425 (east coast of
Siberia).— G ~ruer, Cat., 1V, 1862, p. 454.—STEINDACHNER, Pleuronectiden,
ete., ans Decastris Day, 1870-1875.—Jorbax and GlLBERT, Synopsis, 1883,

T p. 835.

Limanda aspera Bean, Proc. U. S. Nat. Mus., 1881, p. 242, Cat. Coll. Fish, U. S.
Nat. Mus., 1883, p. 20; Proe. U. S. Nat. Mus., 1883, p. 354; Hist. Aquat. Anim.,
1884, p. 184, pl. xLv AN and Goss, Review Flounders and Soles, 1889,
p- 288.—Jorpan and Everyaxy, Fish, North and Middle Amer., 111, 1898, p.
2645, pl. cccnxxvy, fig. 930 (Alaska to Saghalin).—Jorpax ‘llld (I1LBERT,
Rept. Fur Seal Exp., 111, p.491 (Robben Reef, Petropaulski, ete. ).—Scuyipr,
Pise. Mar. Orient, 1904, p. 233 (Mauka, Usta, Gulf of Aniva, Papou).

Ilubitat.—Bering Sea and Okhotsk Sea.

Head, 3%; depth, 2. D. 69; A. 53; scales, about 80. Form of
Lepidopsetta bilineata.  Teeth small almost eonical, on both sides of
the mouth; interorbital space narrow, scaly; opercle and preopercle
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naked below; gilltakers very feeble; pharyngeals not very bhroad,
their tecth bluntish, not paved; seales small, wide apurt. pm'tly
embedded, each onc with 1 to 4 spinules, which are almost erect;
anterior seales with 3 to 4 of these spinules; posterior mostly with 1;
seales of blind side smoother; only middle rays of dorsul and anal
scaly; no accessory lateral line; anal spine present; twentieth anal ray
and thirty-seventh dorsal ray longest: eaudal, double truncate.  Brown,
nearly plain, the blind side with tinges of lemon yellow. Bering Sea,
generally common, south to Vanconver Island and to the Okhotsk Sea.
We have specimens from Petropaulski and Robben Reef, Bristol Bay,
and Herendeen Bay.

(asper, rough.)

30. LIMANDA PROBOSCIDEA Gilbert.

Limanda proboscidea Ginpert, Rept. U. 8. Fish Com. for 1893 (1896) . 460, pl.
xxxin (Bristol Bay, Herendeen Bay).—Jorpax and Giuserr, Rept. Fur Seal
Expl., IIL, 1898, p. 491 (Bristol Bay, Herendeen Bay).—Jorpax and EvEg--
MANN, Fish North and Mid. Amer., TIH, 1898, p. 2645 (Bristol Bay, Heren-
deen Bay).—Scnnipr, Faune Mer Och. Jap., 1903, p. 19 (Okhotsk Sea) Pisc.
Mar Orient, 1904, p. 236 (Mauka, Ustil R., Lutogi, Moloro R. Okhotsk Sea).

Habitat.—Bering Sea, Okhotsk Sea.

Depth, 2% to 2% in length; head, large, 3 to 3% in length in a speci-
men 7 inches long.  D. 63 to 67; A. 47 to 49: scales. 86 to 95,
Resembling L. ferrugine, but having fewer rays in dorsal and anal,
larger seales and longer snout.  Profile sharply angulated above front
of upper eye, the snout eonvexly protruding:; form varying from very
slender to broadly elliptical, the 2 outlines equally eurved; caudal
pedunele short, widening backward, its least depth twice its length;
mouth obligue, maxillary reaching beyvond front of lower eye, +in
head; teeth narrow, little compressed, in a single =eries on both sides
of the jaw, extending farther back on the blind side; eyes on right
side; lower eve well in advance of upper, the dianmeter of upper eye
5% to 6 in head, 14 in snout; vertical from front of upper eye, falling
midway between front of orbit and front of pupil of lower eye; inter-
orbital space a very narvow, sharp ridge, naked in females; with a
single series of ctenoid scales in males; gillrakers short, about equal
to diameter of pupil, 13 or 1+ in number, 9 or 10 on lower limb: scales
loosely imbricated, ctenoid in males on eolored side, smooth in females;
blind side of both sexes smooth; head sealed on eyed side inmales; the
opercle, subopercle, interopercie, and preopercle mostly naked in
females; head on blind side naked; rays of vertical fins with a single
series of ctenoid scales; dorsal fin heginning slightly behind front of
upper eye, the first 3 rays usually higher and with membranes more
deeply incised than in those which follow; highest portions of both
dorsal and anal fins behind the middle of the body; these fins ubout
equal, their longest rays equal to the snout and eye; caudal two-thirds
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head: pectorals short, one-third in head; ventrals reaching beyond front
of anal, 3% in head: the usual small antrorse spine in front of anal fin.
L} 3
Color licht grayish or brownish, thickly covered with small whitish
b=} = .
spots: entire left side with margins of dorsul. caudal, and anal fins
bright lemon yellow (ax in Liuanda ferruginea); vertical fins grayish,
with an occasional dark-brown ray. Specimens deseribed 7§ inches
long. Bering Sea, Bristol Bay, Ilerendeen Bay.
(proboscidens, having a long snout or prohoscis.)

v ,

ok

Fig. 11.,—LIMANDA IRIDORUM.
31. LIMANDA IRIDORUM Jordan and Starks, new species.

Labitat.—Seas of Hokkaido.

Head, 3 to 81 in length to base of candal; depth, 13 to 28 Iiye, 6%
in head; maxillary, 4 to +1: snout, 4§ to 5. Dorsal, 57 to 63; anal,
44 to 46.  Pores of lateral line, 66 to T2.

Upper outline of head very concave; the snout produced and turned
upward: the backward extending processes from the premaxillaries
forming a prominent projection on the upper edge of the snout. A
vertical line drawn upward from the posterior edge of the lower eye
cuts through the beginning of the posterior fourth of the upper eye.
Interorbital space a very high, sharp. naked ridge; smooth hetween
eyes, but becoming rough divectly behind them and passing into a
rather broad rugose arvea running above opercles to beginning of
lateral line. A similar vough area following ridge of preopercle. A
rough ridge, rather high anteriorly, running from snout to beginning
of lateral line on blind side of head.  Mouth rather large and oblique;
the maxillary reaching to edge of lower orbital cavity. Mandible
oblique and rather straight; its posterior end forming a prominent
angle on ventral outline; its tip projecting beyond snout. Teeth
rather sharp and irregular, in an uneven row on hoth sides of jaws,
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but extending farther around on hlind \ulv Gillrakers pomtml, the
longest equal to half the diameter of lower eye; 11 developed on lower
limb of arch.

Scales everywhere cyeloid, embedded anteriorly and not imbricate,
posteriorly they are slightly imbricate and not embedded. Height of
lateral line curve equal to long diameter of upper eye; length of curve
equal to half the length of head.

Pectoral rather pointed, reaching past curve of lateral line; its
length equal to half length of head. Originof dorsal slightly on blind
side, opposite front of upper eye. Ventral of blind side a little ante-
rior to that of eyed side. Caudal slightly rounded and angulated at
tips of outer rays.

Slate color, finely speckled, and spotted all over by small, brown,
irregular marks; these especially conspicuous on the fins.

This species somewhat resembles L. proboseide, but may be at once
known by its lurger eycloid secales.

It is represented by six specimens from Mororan, Aomori, and
Hakodate.

The type is from Mororan, and is 25 ci. in length. It is numbered
55644, U.S.N.DM.

A cotype is No. 9824, Stanford University.

(¢éridorwm of the iris; from Mororan, which means Ivis-huts).

32. LIMANDA SCHRENCKI Schmidt.

Limanda schrencki Scayipt, Faune Mer. Okhotsgk, Japan, 1903, p. 19 (Japan Sea,
Okhotsk Sea), (name only); Pisc. Mar. Orient, 1904, p. 235 (Aneva, Mauka,
Saghalin).

Habitat.—Japan Sea.

Head, 4 to 4% in length; depth 2 to 2§. Eye 5% to 6 in head.
Dorsal 61 to 63; anal 47 to 49; scales 75 to 78.

Eyes about equal in size; the lower are slightly the more anterior;
interorbital space less than half the length of uppereye. Nostrils end-
ing in tubes, the anterior are the longer. Lips thick and tleshy; upper
jaw with 12 to 15 teeth on blind side, none on colored side. exceptin one
specimen, which has 2; lower jaw \\1th 15 to 17 on blind side: 2 to 4
on colored side. Two rows of blunt, flat teeth on lower pharyngeals:
12 to 15 in each row. Lateral line rough, with a bony outgrowth.
Whole head covered with ctenoid scales, except between eyes and on
cheek; nape with large seales.

Color of fins and body dark brown, with yellow spots and 6 to 9
black spots in life; often a black spot at tip of blind side of caudal.
Japan Sea (Schmidt). Not seen by us.

This speeies is nearest to L. yokolkamee, but has fewer fin rays; the
eyes are smaller than in other species.

(a personal name.)

Proc. N. M. vol. xxxi—06——1+4
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33. LIMANDA ANGUSTIROSTRIS Kitahara, new species.

Tlubitat.—Shores of Hokkaido.

Head, 24 to 44 in length to base of caudal; depth, 23, Upper eye,
5 to 5% in head: snout, 53 to 5%; maxillary, 4% to 45.  Dorsal, 65 to
T4y anmal, 52 to 55, Pores in lateral line, T4 to 78.

Head rather slender, the snout produced. forming a conspicuously
coneavity in ontline above upper eye.  Upper eye a little posterior to
lower. Interorbital space. a high, sharp. naked ridge. Maxillary
reaching to anterior edge of lower eye, a little past front of orbital
cavity.  Twenty-two to 24 teeth on blind side of lower jaw, 5 or 6 on
the other side; 19 to 22 on blind side of upper jaw, none on the other.
Gillrakers short, flat, and pointed, 6 on lower limb of arch.

Dorsal beginning above middle of upper eye or sometimes a little
in front of middle. Pectoral pointed; its length 1§ to 14 in head; its

F1G. 15 —LIMANDA ANGUSTIROSTRIS.

tip reaching to, or a little past, angle of lateral line. Chaudal very
slightly convex, angulated at tips of outer rayvs.

Scales large, cmbedded, and not inmihricated; 138 to 15 scales between
middle of lateral line curve and hack; 21 to 24 between angle of lat-
eral line and anal.  In L. yokolwma there are from 22 to 25 scales in
the same place on back, and from 30 to 36 on lower part of sides.
Scales everywhere cyeloid except on posterior halt of eved side of
hody. IHeight of curve of lateral line equal to length of npper orbital
-avity; length of enrve contained 14 to 1§ in head.

Color uniform slaty brown, without definite markings.  The unpaired
fins lighter: no color on blind side.

This species differs from Limanda yokohama in having the snout
more pointed, the head more slender, the teeth smaltler, the interorbital
space sharper, higher and naked. the scales farther apar(, more em-
hedded, and fewer of them counting transversely. The ridge ruuning
from upper eye to lateral line is more rugose.



No. 1481 JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS. 209

We have eight specimens taken at Aomori.  The type is 25 ¢m. in
length and is numbered 55645, U.S.N.M. Cotypes are No. 9825,
Stanford University.

Mr. T. Kitahara of the Imperial Fisheries Bureauw, sends us a man-
uscript description of this species, from a specimen from Aomori.
We adopt the specific name chosen by him in place of the one we had
devised.

(angustus, narrow; rostrium, snout.)

34. LIMANDA YOKOHAMZZ (Giinther).
AKAGAREI (RED-FLOUNDER ; AMATE OR YAMATE (FLOUNDER),

Pleuronectes yokohama GNturr, Shore Fishes Challenger, 1880, p. 69 (Inland
Nea of Japan, Yokohama).—Oraki, Journ. Bur. Fish., 1897, p. 6, pl. v,
fig. 4.

Limanda yokohaine JorpaN and S¥YDER, Proc. U. S0 Nat. Mus., NXITI, p. 379,
1900 (Tokyo, Hakodate); Check List, 1901, p. 121 (Yokohama).

Plevwronectes juponicuns HErzeExsTEIN, Dull. Ac. Sei. Petersb., 1894, p. 130 (Hako-
date, Vladivostok). (Not Pleironectes juponicus Houttuyn.)

Limanda japonica Sciyinr, Faune Mer. Jap. Och., 1903, p. 19 (Japan Sea); Pisc,
Mar. Orient, 1904, p. 234 (Mayka, Hakodate, Viadivostok).

Limandu herzensteini JorpaN and Sxypek, Proe. U S, Nat. Mus., XXITII, p. 746,
1901, after Herzenstein.—Jorpax and Starks, Bull. U, S, Fish. Comm., XX,
1904, p. 623 (Matsushima Bay, scales 84 (88 pores); Tsnruga, Matsushima,
Hakodate, Aomori, scales 80 to 85).

Habitut.—All shores of Japan, north to Vladivostok, south to
Obama. _

Head, 4% to 42 in length to base of candal: depth. 21 to 25, Upper
eye, 5% in head; snout, 6; maxillary, 4. Dorsal, 65 to 705 anal, 50 to
53. Pores in lateral line, 77 to S0.

Head rather small, a depression above upper eye at beginning of
dorsal. Snout short, slightly produced but not so much as in L.
angustirostris.  Upper eye a little posterior to Jower. Interorbital
space not very high, slightly convex and covered with small etenoid
scales, its width cqual to one-third of long diameter of npper eye.
Maxillary veaching a little past front of lower eye. Fifteen or 16
teeth on left side of lower juw. 4+ or 5 on right side: 14 on left side of
upper jaw, none on right side.

Dorsal beginning over anterior third of upper eye. Pectoral of
right side from 1% to 1% in head, that of left side from 2 to 2§ in head.
Caundal convex, slightly angulated at tips of onter rays. Seales of
blind side eyeloid, those of eyed side usually strongly ctenoid, some-
tinies cycloid on anterior part of hack and cheek.

Color of eyed side uniform dark brown. or indistinctly blotched with
lighter brown. Caudal usually colorless on blind side, but sometimes
irregularly placed, and more or less conspicious even on the blind
side. In some these spots ave very distinet. in others wholly obsolete.
Blind side in life washed with rusty red.
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This is one of the most abundant of Jupanese shore flounders, heing
everywhere eommon.

We have numerous speeimens from Mororan, Hakodate, Aomori,
Tsuruga, Onomichi, Yokohama, Tokyo, and Kobe. We have also a
photograph of a specimen from Uzen in Echigo.  Mr. Kitahara
records it, in letter, from Obama in Kinsiu.  'Fhe species is unusually
ariable.

(From Yokohama: yoko, flaty Jam, beach.)

20. VERAQUA Jordan and Starks.
eraequa Jorvax and Srarks, Bull. U. 8. Fish Comm., XX, 1904, p. 628 (aclne).

Allied to MMicrostonius and to Limanda.

Body rather elongate, covered with very fine eycloid seales; lateral
line with a small arch in front, without accessory dorsal branch;
mouth small and with about 7 large blunt teeth in a single row on
blind side; eyes elose together, separated by a high naked ridge which
is continued backward; gillrakers very small, not numerous; no anal
spine; caudal rounded; eyes and eolor on right side.

35. VERZQUA ACHNE Jordan and Starks.

Veriqua achne Jorpax and Starks, Bull. U, S, Fish Comm., XXII, 1904, p. 625,
pl. viy, fig. 1 (Matsushima Bay).

Ilubitat.—Matsushima Bay in deep water.

Head, 4.33 in length: depth, 2.87; D. 85; A. 69; scales, 1355 upper
eve, 3.16 in liead; snout from upper eye, 4; pectoral, 2; ventral, 4;
highest dorsal rays, 2; caudal, 1.1.

Form rather slender, the outlines forming low even curves; anterior
upper outline of head unbroken and continuous with body curve;
mouth very small, the maxillary reaching a little past front of lower
eye but scarcely to edge of pupil; 7 large and very blunt teeth, set in
a single row on blind side only; eyes narrowly separated by a high
naked ridge, the lower the more anterior; interorbital ridge continued
backward and upward along lower margin of upper eye, forming a
high, conspicuous, smooth ridge; a slight angle on lower edge where
it turns upward, but no tubercles developed: nostrils close together,
in short broad tubes, anterior reaching to edge of preorbital; ¢l slit
stopping at upper edge of pectoral; gillrakers very small—S on lower
limh of arch. Seales very fine, everywhere cyeloid; very small non-
imbricated scales present on dorsal and anal nearly to tips of rays
except on the hrown streak behind each ray; caudal thickly covered
with similar scales; seales on pectoral rays only: on base of ventral only
on hoth rays and membrane; small imbedded scales on snout; lateral line
pertectly straight and horizontal to tip of pectoral, where it turns up
and forms a low hut conspicuous arch, the cord of its curve 3 times its
height.  Dorsal beginning slightly on blind side above middle of eye;
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low anteriorly, gradually growing higher to beginning of its last third
or fourth, where it reaches its greatest height; pectorals rounded, that
of eyed side, in our specimen, very slightly longer than that of blind

R

FIG. 16.—VEREQUA ACHNE,

side; ventral short and rather broad, the second ray longest, making
the fin pointed; caudal broadly rounded.

Color slaty hrown, mottled with darker brown blended into the
ground color; a hrown streak behind and partly on cach dorsal and
anal ray; caudal uniform dark brown; pectoral with dark brown
membrane.
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Gr7=)

A single specimen, the type, dredeed at station 3772 \Jdtbubhlll]fl
Bay, in 7% fathoms. It is 18 eni in length, and is numherod 51447
(TS N. M.

(@yrn, a whift of foam.)

21. DEXISTES Jordan and Starks.
Dexistes Jorpax and Starks, Bull, U, S, Fish Com., N XTI, 1904, p. 624 (rikuzenius).
This genus ditfers trom /seudopleuroncetes in having large scales,
and the large eves narrowly separated by a high, sharp. naked inter-
orbital ridge. Kyeball sealy above.  Eyes and eoloron the right side.
Body fragile.
(8e& 105, right handed.)

36. DEXISTES RIKUZENIUS Jordan and Starks.
Dexistes rikuzenius Jorbpax and Starks, Bull. U, 8. Fish Com., X XII, 1904, p.
624, pl. vi, fig. 1 (Matsushima Bay, Suruga Bay).

Iubitat.—Shores of eastern Japan in deep waters.

Head, 3.83 in length: depth, 2.75; D. 73; A. 59; seales 64 (pores);
upper eve, 3.1 in head; snout from upper eye. 4.83; maxillary ot eyed
side. 3.831 of blind side, 8; pectoral of eved side, 23 of blind side, 3;
ventral, 3.1; highest dorsal rays, 2.5; median caudal rays, 1.5.

Body moderately narrow: anterior dorsal curve slightly broken hy
the raised orbital rim: snout blunt, lower jaw projecting, and with a
knob developed at symphysis below tip: eyes large, upper slightly the
larger and placed farther back: narrowly separated by a high sharp,
naked ridge: mouth mueh larger on blind side; maxillary of eved side
reaching to opposite anterior edge of pupil; teeth blunt and not very
even or closely set, in one moderately straight row exeept on blind
side of lower jaw, where three or four are irregularly placed inside
the row; gillrakers short and triangular, 7 on lower limb of arch, 1
developed and 2 rudimentary ones on upper limb; scales large and
ctenoid on eyed side, cyeloid on blind side; spinules on scales very
slender, sharp, and numerous: a few scales on anterior part of inter-
orbital where it widens on snout; uppereye withapatch of ctenoid scales,

el with two or three spinules; a row of sniall scales running out on
each fin ray; lateral line without an arch. a branch of it curves down
behind eves and around lower edge of lower eye; dorsal beginning
above middle of eye: pectoral of eyed side longer and more pointed
than that of blind side: ventrals equal in lenoth the last rays the
longest: median caudal rays produced. upper ec dee obliquely truncate,
lower slightly concave.

Color brown, with a few irregular inconspicuous dark brown spots,
one on lateral line at beginning of its posterior two-lifths, one near
base of caudal, one helow middle of Iateral line, one near top of pec-
toral: small ones show little color except a few brown spots, the one on
lateral line the most conspicuous.
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The type from which this description is taken is 22 cni. in length,
and was taken at station 3774, in Matsushima Bay, in 84 fathows.
Two small cotypes were taken at station 3717, off Ose Point, Suruga
Bay, in 65 to 125 fathoms.

DEXISTES RIKUZENIUS.

f=

FiG, 1

The type is Cat. No. 51423, U.S.N.M. A cotype isx No. 8385, Stan-
ford University. _

(Name from the province of Rikuzen, in which Matsushima Bay 15
located.
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22. ARAIAS Jordan and Starks.

Araias Jorvax and Starks, Bull, U, S. Fish Com., XXII, 1904, p. 624 (ariomumus).
This genns is also a degenerate ally of Pseudoplevironectes. 1t is
very close to Deristes, the only tangible character of importance heing
the naked eyeball. The eyeballs are scaly above in Dexistes. The
body is still more fragile than in Dewistes, and the scales are thinner.,
(a:p(u«;g, thin.)

37. ARAIAS ARIOMMUS Jordan and Starks.

Araias ariommuz Jorpan and Srarks, Bull. U. 8. Fish Com., XXII, 1904, p. 624,
pl. vi, fig. 2 (Matsushima Bay ).

HHubitat.— Matsnshima Bay in deep water.

Head, 3.8 in length; depth, 2.6; D. 71 to 74: A. 57 to 60; scale, 60;
upper eye, 2.8 in head; snout from upper eye, +.33; maxillary, 3.75;
pectoral of eyed side, 1.87; of blind side, 2.75; caudal, 1.16.

Rim of upper orbit very slightly protrading above rest of upper pro-
file: eyes separated hy a narrow sharp ridge; anterior rim of lower eye
scarcely or very slightly anterior to that of upper, posterior rim ante-
rior to that of upper (to a greater degree in the type than in cotype);
mouth very small, considerably larger on blind side, the maxillary
reaching to just below anterior edge of orbit; teeth blunt, set in a
single, very irregular row, those of lower jaw projecting around on
eved side farther than those of premaxillary; gillrakers short and tri-
angular, 347 on first arch; dorsal beginning above middle of upper
eve; pectoral of eved side a little longer and not so bluntly rounded
as that of blind side: caudal doubly truncate, median rays the longer;
lateral line not arched, gradually eurved up anteriorly; scales eycloid,
with occasionally a ctenoid scale with long irregular spinules (as the
spinules are easily hroken, leaving no trace, it appears probable that
the scales may have all been ctenoid); a few small scales running out
on fin rays.

Color light pinkish brown, without definite markings; dorsal, anal,
and caudal with very faint wavy eross marks.

Two specimens taken in Matsushima Bay, at stations 3770 and 3773,
The type is the larger, and is 13 em. in length. It is Cat. No. 51417,
U.S.N.M. The other from station 3773 is No. 3386, Stanford Uni-
versity.

(dpe, large: dppa, eye.)

23. PLEURONECTES (Artedi) Linngeus.

LPlewronectes ARTEDL, Genera, ete., in part, 1738, p. 16.

Dleuronectes Lanxmus, Syst. Nat., 10th ed., 1758, p. 268 (platessa); included all
known Plewroné®tid:e.

Platess« Covier, Régne Animal, 1st ed., 11, 1817, p. 220 (platessa).

Plewronectes Swaixson, Nat. Hist. Class’n Anim., 11, 1839, p. 302 (platessa).

Plevronectes BLEEK R, Comptes Rendus Acad. Amsterd., XITT, 1862 (platessa); and
‘of most recent anthors,
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Body oblong, with firm flesh.  Mouth small, tecth uniserial, incisor-
like, compressed, forming a continuwous cutting edge. Lateral line
straightish, without arch or accessory dorsal branch.  Seales imper-

FIG. I8, —ARAIAS ARIOMMUS,

fectly imbricated, chiefly cycloid in both sexes: lower pharyngeals
small and narrow, separate. cach with one or two rows of small bluntish
teeth. No stellate seales along bases of dorsal and anal. A row of
bony tubercles behind eye.  Species mostly European, valued ax food,
typtfied by the common Plaice, Icuronectes platessa.

(mAevpor, side; vixTys, swimmer.)
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38. PLEURONECTES QUADRITUBERCULATUS Pallas.

Plewronectes quadrituberculatus Parnas, Zoogr. Rosso-Asiat., III, 1811, p. 423
(sea hetween Kamchatka and Alaska). —Beax, Proe. U. 8. Nat. Mus., 1881,
p- 241.—Jorpax and GILBERT, Synopsis, 1883, p. 836; FurSeal Expl., T11,.1898,
p- 491 (Robben I, Avatcha Bay).—Jorpax and Everyaxny, Fish North Mid.
Amer., TT1, 1898, p. 2648 (Bering Sea; Robben I, ete.).—Scmypr, Pise. Mar.
Orient, 1904, p. 239 (Gulf of Aneiva, Gulf of Sakhalin, Popora).

DParophrys quadrituberculatus Girseneg, Cat., LY., 1862, p. 456.

Platessi quadritubercndata JorpaN and Goss, Review Flounders and Soles, 1889,
p- 292.

Pleuronectes pallasii STEINDACHNER, Ichth. Beitr., VIII, 1879, p. 45 (Kamchatka).

Hubitat.—Bering Sea, Japan Sea, south to Southern Sakhalin.

Head, 32; depth, 2. D. 63; A. 50; scales, 78, Mouth very small,
with small, incisor-like teeth, rounded at tip. Eyes separated by a
narrow ridge; about 5 small, prominent, conical, obtuse, bony tubercles
in a row above the opercle, continuous with the direction of the lat-
eral line, which is straight. without accessory dorsal branch; tubercle
above operele largest.  Scales small, eycloid in all specimens exam-
ined.  Anal spine present.  Grayish, mottled with paler and with
round hlack spots; fins very dark. Bering Sea on hoth coasts, south
to Kodialkk and Okhotsk Sea. Our speciniens from Avatcha Bay,
Bristol Bay, Herendeen Bay. Chernofsky Harbor, Grantley Iarbor,
Chignik Bay, and Robben Island.  The above description from a small
specimen (Cat. No. 28025, U.S.N.M.) collected by Mr. W. .J. Fisher at
Kodiak. The species proves to be a true [Zewronectes, having the
lower pharyngeals narrow, separate, with 2 rows of bluntish teeth.

(quadritubereulatus, having four tubereles.)

24. LIOPSETTA Gill.

Liopsetta Grur, Proc. Ac. Nat. Sei. Phila., 1864, p. 217 (glaber); females.
Luchalarodus Gint, Proe. Ac. Nat. Sci. Phila., 1864, p. 222 (putnani); males.
Teeth chiefly uniserial, incisor-like: scales imperfectly imbricated,
rough ctenoid in the male, more or less eycloid in the female (fin rays
scaly in the male, naked in the female); lower pharyngeals very large,
more or less nnited in the adult. their surface somewhat concave, with
teeth in 5 or 6 rows, large, blunt, close set; lateral line without arch
or dorsal hranch. This genus comprises several species of small floun-
ders of the Arctic seas.  The genus is distinguished by the large, half-
united pharyngeals, as also by the peculiar squamation, the scales in
the males being very rough., in the females smooth.  This difference
has ¢iven rise to the nominal genus Fuchalarods, based on the males,
while Ziopsetta was based on the smoother temales, which were erro-
neously supposed to he scaleless.
(Aeios. smooth; T, flounder.)
KEY TO SPECIES.

a. Dorsal rays 59 to 62; anal 45 to 46; scales 80, dark brown. the fins barred _obscura. 39
aa. Dorsal rays 585 anal rays 38; scales 70; brown, the fins barred. . _piamifasciata. 40
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39. LIOPSETTA OBSCURA (Herzenstein).

Plewronectes obscurus HERzZENSTEIN, Mdélanges Biologiques, 1890, p. 127 (Che-
mulpo, Viadivostok).

Liopsetta obscura Jorpan and GILBERT, Rep. Fur Scal Invest., 111, 1898, p. 492
(Iturup).—Jorvan and Evermaxy, Fich North Mid. Amer., 111, p. 2657
(Tturup).—Jorvan and SNyDER, Proc. U.S. Nat. Mus., NXXIIT, 1900, p. 379
(Iturup).—Scumor, Pisc. Mar. Orient., 1904, p. 244 (Vladivostok, Mayka,
Chemulpo).

HHabitut.—OKkhotsk Sea, south to Kuril Islands.

Dorsal rays, 59 to 62; anal, 45 to 46; tubes, 79.  Head, 3 %; depth,

1. scales in males everywhere strongly ctenoid, smooth in females;
interorbital space covered with very tine scales, not naked; curve of
the lateral line marked, its cord contained 5 times in the straight por-
tion; the peetoral of colored side 12 head, the caudal 1}, the ventral
% head, and the highest dorsal ray 1% Lower pharyngeals short
and broad, the two closely appressed but united in our spectmens.
27 and 29 em. long. The teeth are large and very blunt, like cobhle
stones, and are arranged in I row along the outer edge, a row of
larger teeth along the inuer edge, and a short row along the pos-
terior edge of the triangle. Color ou eyed side uniform dark brown
on body and fins, the extreme tips of the fin rays white; on blind side
yellowish white, with a few irregular scattered dark spots: dorsal and
anal yellowish at base, becoming more or less mottled with dusky on
distal half, the fins marked with broad dark bars parallel with the
rays, about 7 on the anal tin, 10 or 11 on the dorsal; candal light on
basal halt more or less blotched with darker, becoming black poste-
viorly. The young from 9 to 15 cm. long have the scales perfeetly
smooth, but in other respects they agree perfectly with the adult
males, except in their more varied coloration; head and hody brown-
ish, profusely spotted in coarser or finer pattern with light gray: also
with a few seattered black spots edged with gray; markings on the
fins as described for adults. Sea of Okhotsk.  Our specimens from
Shana Bay, Iturup Island, one of the Kurils, originally described from
Vladivostok.

(0bscurus, dark.)

40. LIOPSETTA PINNIFASCIATA (Kner).

Plewronectes pinmifasciatus KNer, in Steindachner, Ueber einige Pleuronectiden,
ete., aus Decastris Bay, 1870, p. 422, pl 1, fig. 1 (Decastris Bay, mouth of
Amur River).—Jorbax and Goss, Review Flounders and Soles, 1889, p. 200—
Jorpan and Everaasy, Fish North Mid. Amer., T1L 1898, p. 2649.

Liopselta. pinnifasciate Scinnpr, Fauna Mer. Okhot. Japan, 1903, p. 19 (Okhotsk
Sea); Mar. Orient, 1904, p. 245 (mouth of Amur, Lintog, Busse Bay, etc.).

Habitat.—Japan Sea, from Amur River to Kamchatka.
Head, 31 in body; depth, 21, D. 53; A. 38: scales, 705 eye, 55 in

head; the highest anal ray, 2: pectoral, 2; caudal, 45 in body. Body
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subelliptical, the snout rather pointed and not forming an angle above
eye; mouth rather small, maxillary reaching scarcely to the middle of
the lower eye; interorbital space rather broad, one-half width of eye;
a rather prominent rugose ridge above opercle, with a smaller similar
ridge behind it; both sides of jaws with teeth, those on blind side
stronger; origin of dorsal over middle of upper eye. Color brown,
with vague dusky spots; 6 or 7 blackish vertical bars on dorsal and
anal; similar lengthwise blotches on candal.  Okhotsk Sea, east to
Kamchatka (Steindachner.) Not seen by us.

Schmidt refers the species to Liopsetta, to which it probably helongs.
(pinna, ting fusciatus, banded).

25. PLATICHTEIYS Girard.
Platichthys Gizarn, Proc. Ac. Nat. Sci. Phik., 1854, p. 136 (rugosus=stellatus).

Body very robust, broad, not greatly compressed. Mouth small;
teetli chiefly uniserial, incisor-like. Secales all in both sexes and on
both sides of body reduced to coarse scattered stellate tubercles, which
are not imbricated: similar tubercles hetween bases of dorsal and anal
rays; lateral line without scales, with no anterior arch or accessory
lateral line; lower pharyngeals broad, each with 3 rows of blunt coarse
teeth. A single species, the largest of the small-mouthed flonnders,
and distinguished from related forms chiefly by the development of
coarse stellate tubereles instead of scales.

(mhatvs, flat; VODs, tish.)

41. PLATICHTHYS STELLATUS (Pallas).
TAKANOHAGAREI (HAWK'S CREST FLOUNDER); NUMAGAREI (SWAMP FLOUNDER).

Plenronectes stellatus Panuas, Zoographia Rosso-Asiatica, 111, 1811, p. 416 (Kam-
chatka, Alentian, and Kuril Islands).—GiNraer, Cat., LV, 1862, p. 443.—
STEINDACHNER, Pleur. von Decastris Bay, 1870, p. 1.—JorDAN and (GI1LBERT,
Proc. U. 8. Nat. Mus., 111, 1880, p. 4563; 1V, 1851, p. 68.—Beax, Proc. U.S.
Nat. Mus., 1V, 1881, p. 420.—Jorpax and GIiLBERT, Synopsis, 1883, p. 835.—
Bean, Proe. U. 8. Nat. Mus., VI, 1883, p. 353; Cat. Coll. Fish., U. S. Nat.
Mus., 1883, p. 20.—Jorpax, Nat. Hist. Aquat. Anim., 1884, p. 184, pl. xLvL.—
Orax1, Journ. Bureau Fish, 1897, p. 7, pl. vi, fig. 6 (Northern Japan).—
Isimkawa and Marsu'ira, Prel. Cat., p. 25 (Hokkaido).

Platessa stellate De Kay, N. Y. Fauna, Fishes, 1842, p. 301.—SToRER, Synopsis,
1846, p. 478.

Platichthys stellatus LockiNgToN, Rep. Com. Fish. Cal., 1878-79, p. 43; P’roc.
U. 8. Nat. Mus., 1879, p. 91.—Jorpan and Goss, Review Flounders and
Soles, 1889, p. 296.—Jorpax and Evermany, Fish. North. Mid. Am., 1898,
111, p. 2652 (Robben 1., Saghalin, Alaska, California, etc.).—Jorpaxn and
Giusert, Fur Seal Explr., 111, 1898, p. 492 (Alaska, etc.).—Jorpax and
SxybEeR, Proe. U, 8. Nat. Mus., XXT1, 1900, p. 379 (Robben 1).—Scnmipr,
Faune Pise. Mar, Orient, 1904, p. 240 (Japan Sea; Ochotsk Sea; Viadivostok;
Mayka; Makhodka; Arakul; Shumanshin; Amur River; Petropaulsky;
Hakodate; Saghalin).

Platichthys rugosus Gigagp, Proe. Ac. Nat. Sei. Phila., 1854, pp. 139, 155 (San
Francisco; Presidio; Petaluma).—Giranrn, U. 8. Pae. R. R. Surv., X, Fishes,
1858, p. 148,
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[[abamt —North Pd(,lh(‘ on hoth co.xsts south to Tokyo and to San
Luis Obispo.

Head, 3%; depth, 2. D. 58: A. 42, Vertebra, 34, Body, broad
and short the snout forming a slight angle with tlw profile; lower juw
projecting; interocular space rather broad, with very rather rouch
scales; Lu’u rough scales at base of dorsal and anal 1':{\'5 and on si(i*s
of head; similar but smaller scales scattered over the lmlly; lateral line
smooth; fins withont scales; a cluster of bony promincnces above
opercle. Teeth incisor-like, truncate, rather broad, 2"  Tower
pharyngeals broad, with coarse paved teeth. Dark ])1 own or nearly
black, with lighter markings; fins reddish brown; dorsal and anal with
4 or 5 vertical black bands: caudal with 3 or 4 black longitudinal

F1G. 19.—PLATICIITHYS STELLATUS.

bands. Pacific coast of America, from Point Concepeion to the Arctic
Ocean and south to northern Japan. This ix one of the largest of the
American flounders, reaching a weight of 15 to 20 pounds.  Of the
small-mouthed flounders it is much the largest species known. It is
an abundant species. constituting half the total catch of flounders on
the Pacific coast of America. and it is equally abundant in Bering Sea.
It lives in shallow sater and sometimes ascends the larger vivers. It
1s one of the most widely distributed of all the flounders. its range
extending from San Luis Obispo, California, to the mouth of the
Anderson and Colville rivers on the Arctic coast, and to Port Clarence,
thence across to Japan, whence we have specimens from Mororau,
Hakodate, Aomori, Same, Matsushima. and Tokyo. We have also
specimens from Pctlopaulbki, Bering, Medni, and Robhen islands.
Also seen from Bristol Bay and Sughalon. It is acoarse fish, not
valued as food, either in Japan or America.
(stellatus, starred.)
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26. KAREIUS Jordan and Snyder.

Kureius Jorvax and Sxypeg, Proc. U. 8. Nat. Mus.,, NXI1II, 1900, p. 379
(seutifer==bicolorats).

This genus is allied to Plewroncetes and Liopsetta, differing in the
scaleless body, the adult having two or three ivregnlar bony or warty
arcas on the eyed side. Teeth even, in one row.

(karel, lounder in Japanese.)

42. KAREIUS BICOLORATUS (Basilewsky).

ISHIGAREI (ROCK FLOUNDER); MAKOGAREI (MAKO FLOUNDER); YANAGIMUSHIGAREIL
(WILLOW WORM FLOUNDER).

Platessa bicoloratus BasiLewsky, Nom. Mem. Soc. Moscow, X, 1855, p. 260
(Shantung).

Dlewroncetes bicoloratus HerzexstEIN, Bull. Ac. Sci. Petersh., 1890, p. 133,

Karcius  bicoloratus Jorpax and SNyper, Proe. U. S, Nat. Mus., 1901, p. 769
(Yokohama).—Scuyipr, Pise. Mar. Orient, 1904, p. 243 (Gensan, Hako-
date, Manchuria).

Pleuroneetes scutifer STEINDACIHNER, Sitzber. Akad. Wiss. Wien, NXI, p. 628, pl. 11
(Chifu).—Oraki, Jonrn. Bur. Fish, 1897, VII, pL. vi, fig. 5 {(Japan).

Kureius scutifer JorpaN and SNyber, Proe. U. S, Nat, Mus., XXIII, 1901, p. 379
(Tokyo); Check List, 1901, p. 122 (llakodate, Yokohama).

[abitut.—Coasts of Japan, south to Tokyo, also in northern China.

Head, 3% inches in length to base of caudal; depth, 22, Eye, 5% in
head; maxillary, 4; snout, 5: dorsal, 69; anal, 50.

Body moderately slender, the npper anterior outline concave oppo-
site front of eye, and the snont somewhat produced, but without an
abrupt sharp notch.  Upper eye slightly more posterior than lower.
Interorbital space flat, rather narrow, and not elevated; its entire
width two-thirds of diameter of pupil, bone only one-third. Mouth
arched; maxillary reaching to helow anterior edge of pupil of lower
eye. Tecth compressed and set in a single, even, row on both sides of
jaws; the row on eved side not so long as that on blind side. Gl
rakers short and pointed; 4+ or 5 on lower limb of arch. Ongin of
dorsal above anterior edge of upper eye or slightly posterior to edge.
Pectoral of eyed side usually somewhat pointed at ends of upper rays;
its length contained 14 in head. Pectoral of blind side rounded, its
length 2% in head.  Ventrals reaching to front of anal, that of blind
side slightly the more anterior. Caudal truncate or very slightly
convex. ‘

A row of contignous, rough plates hetween lateral line and outline
of hack, following the contour of the latter and running back to a
little past middle of entire length. A shorter row of smaller plates,
which arve not in a contignous row, but irregularly separated, is on
lower part of side: its length considevably shorter than that of head.
A row of narrow plates follows lateral line immediately above and
below: the rows not at all continuous, but separated (sometimes
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widely) at ir 1u»uLu* lntor\"lls, and when 'n separated the interval ix filled
by a dermal channel.  One or two plates on base of pectoral and often
one or two a short distance helow and behind buse. A fow plates on
each edge of caudal peduncle.  Plates irregularly scattered over oper-
cle and preopercle, an wrea just behind eyes, and sometinies on inter-
orbital space, covered by thin skin, and apparently the voughened
bones of the cranium. The skin otherwise smooth and naked.

Specimens up to 9 em. in length are entirely smooth.  In specimens
from 10 to 12 em. long the ridge running huck from the interorbitat
space is becoming rough. Specimens from 14 to 16 em. long have the
row of rough plates on the back well developed. but not so conspicu-
ous as in the adult; the row on lower part of sides and the rows
along lateral line appearing.  In one specimen 22 ¢, long the ventral
and lateral series have not developed. Apparently the last plates to
appear are those on base of pectoral and on preopercle, though occa-
sionally they ave slightly developed in specimens 15 e long.  All of
the plates become more elevated and rougher with age,

Color uniform, brown or drah, often irrvegularly flecked with dark
spots on the fins and body. These more conspicious, and probahly
always present in the voung. Usnally a row of round white spots. set
at rather wide intervals, follows the dorsal and ventral ontlines of the
body at a short distance from the base of the fins; and often other
light spots are scattered irregularly over the hody.

Specimens from Tokyo, Otaru, Aomori, Hakodate, Same, Matsu-
shima, and Mororan, and the largest 27 em. in length.  The species is
generally common in northern Japan and in northern China.

(bis, twos coloratus, colored.)

27. CLIDODERMA Bleeker.

Clidoderma BLEEKER, Comptes Rendus, Amsterd., XTLI, 1862 (asperrima).
This genus is allied to /curonectes.  Its principal eharacter is the
presence in the adult of many warty tubercles, the largest arranged in
about 6 longitudinal rows. The very young are naked: the very old.
almost evenly warty. The body is broader than in most related
genera
(khels, key; déppa, skin).

43. CLIDODERMA ASPERRIMUM (Schlegel).

Pluterra asperrima SCHLEGEL, Fauna Japan, Paris, 1846, p. 172 (Nag saki).

Plewronectes asperrimus GENTHER, Cat. Fizh, IV, 1862, p. 455 (copied) —Nanive.
Class. Cat., 1881, p. 110 (Tokyo).—COraxy, Journ. Fish. Bur., 1847, p. 7, pl
viu, fig. 8 (Tokyo).

Clidoderma asperrinnun JorpaN and SNYDER, Proc. UL
p- 379 (Tokyo).—Joxpax and Srarks, Bull U.
p- 625 (Matsushima Bay).

Iabitat. —Coasts of Japan. chiefly northward.

8. Nat. Mus., NXIIL, 1900,
8. Fish Com., XXT1, 19(H,
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head; maxillary, 3%; snout to upper eye, 41.

Gape nearly straight, enrved down under tip of snout. Teeth
bluntly pointed and irregular; in a single uneven row on eyed side of
mandible, which is straight and higher than the curved, blind side of
mandible, and shuts well past and within the premaxillary teeth of the
eyed side; in 2 uneven rows on blind side of mandible, those of the
outer row much the larger; in two rows on premaxillary of blind side
similar to those of blind side of mandible; and in two very irregular
rows on premaxitliry of eyed side similar to the small inner row on
blind side.  Maxillary of eyed side reaching to opposite front of pupil;
its length two-thirds of that of blind side, which reaches almost to
posterior margin of eye and is contained 2% times in head. Interor-

FIG. 20,—CLIDODERMA ASPERRIMUM.

bital space very narrow, but not sharp, continued back as a blind ridge
behind upper eye.  Gill rakers short, conical, and sharp, their number
++10.

Origin of dorsal on blind side opposite front of eye and on « level
with posterior nostril of blind side. Highest dorsal rays 2% in head;
a little shorter than highest anal rays. Pectorals broadly rounded;
that of eyed side 24 in head, that of blind side 24, Caudal rounded
or double truncate.  Body and everywhere on head, including snout,
mandible, maxillary, and interorbital space, very rough with close-set
bony plates. Larger plates, their tops more conical and extending
above the others, are arranged in 5 or 6 rather definite longitudinal
series. The bases of all the fins on eyed side and the surface of the
eyehalls with fine, rough plates.  Lateral line with a low curve ante-
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riorly, but not angulated at posterior end of curve. Blind side of
body with thin, smooth, naked skin.

Color dark brown with some indefinite blotches of darker.

Here described from a specimen 34 cm. in length from Mororan
We have specimens from Mororan. Hakodate, Aomori, Matsushima
Bay, and Tokyo.

(asperrimus, very rough.)

28. MICROSTOMUS Gottsche.

Microstomus GOTTSCHE, Archiv fur Naturgesch., 1835, p. 156 (latidens); not Micro-
stoma Risso, 1826.

Cynicoglossus BoNAPARTE, Fauna Italica, 1837, Pt. 19 (eynoglossus NiLssox, not of
LixyEus).

Cynoglossa BoNAPARTE, Catalogo Metodico Pesci Europei, 1846, p. 48 (microcephi-
lus); not Cynoglossus Hayivron, 1822,

Brachyprosopon BLEEKER, Comptes Rendus Acad. Sei. Amsterd., X111, Pleuron.,
p. 7, 1862 (microcephaius).

Body clongate, compressed: month very small: teeth hroad. incisor-
like, on blmd side ouly: scales small, all cyeloid; vertebra numerous
(48 to 52); dorsal rays, 90 to 100; anal rays, 70 to 85: anal spine obso-
lete; left side of skull normal. without mucous cavities; ventral fins
with 5 rays each. Arctic seas. This genus is widely separated trom
Lleuronectes and its allies by its greatly increased number of vertebra.
a.character accompanied by a similar increase in the number of fin rays.
It is close to (Flyptocephalus, but the lack of the cavernous structure
of the bones of the head, a structure peculiar to the species of that
genus suftliciently distinguishes it.

(mikpos, small; 6Toua. mouth.)

KEY TO SPECIESX.
¢

a. Body slender and fragile, the depth 3} in length; dorsal rays about 93; anal 80;

seales 90; color uniformy ool .... kitaleoree, 44
aa. Body rather robust, the depth 2% in length. Dorsal rays about 92; anal 76;
scales 112; color brown, often blotched with rusty red.. ... . ... ... stelleri, 45

44. MICROSTOMUS KITAHARA Jordan and Starks.

Pleuronectes eynoglossus Orakr, Journ. Fish. Bur., 1897, p. 7, pl. v, fig. 7 (Japan;
not of LunN.xEUs.)

Mi rostonus Fitahare Jorpax and Starks, Bull. U. 8. Fish. Com., X XTI, 1904,
p. 625, pl. vi, fig. 2 (Matsushima Bay, Suruga Bay, T:-mn;:a, Japan Sea;
Tokyo).

Habitat.—Coasts of northern Japan south to Tsuruga.

Head, 4.25 to 4.5 in length: depth, 3.5 to 3.75: D. 91 to 96: A. 75
to 83: scales, 87 to 96 (porex); eyve, 2.83 to 3.16 in head; snout from
upper eye, 4 33 to 4.75; ll]l\l“ll\ . 8.75 to 4: pectoral of eyed side,
1.83 to 2.83, of blind side, 2.25 to 3; ventral. 3.5: caudal. 1.25.

Anterior upper profile evenly convex: the upper eye protruding
above it: lower eye much in advanee of upper. the eyes separated hy

Troe. N, M. vol. xxxi—06 15
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a very narrow ridge; maxillary short. rather strongly curved, reach-
ing to below anterior edge of pupil of lower eye: teeth rather blunt,
in a single row, forming a continuous even cutting edge; a small bony
nob developed below tip of mandible; anterior nostril of eyed side in

%

NN

.

F1G. 21.—MICROSTOMUS KITAHARZE.

a short broad tube; gillrakers very short, 8 of them on lower limb of
arch; scales everywhere cycloid, the snout, maxillary, and mandible
naked: lateral line conspicuous, curving up just behind tip of pectoral
above upper end of gill opening, but not at all arched; dorsal begin-
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ning above posterior margin of pupil of upper eye; the longest dorsal
and anal rays are at beginning of posterior fourth of body length:
pectoral narrow, pointed, variable in length, the upper edge ()1' its base
distant one diameter of pupil from upper end of eill shit: ventrals
reaching just to front of anal; caudal rounded or double truncate, the
middle rays projecting beyond outer rays a distance slightly greater
than half eye.

Color uniformm brown, pectoral and caudal growing black toward
tips of rays; no color on blind side except black toward end of caudal.

The type is 18 cm. in length, taken with several cotypes at station
3770, Matsushima Bay, in 42 to 45 fathoms.  Other cotypes were taken
near the same locality at stations 3764, 3771 (in 61 fathoms), and 3772
(in 79 fathoms): at station 3717, off Ose Point, Suruga Bay, in 65 to
125 fathoms, and station 3699, Surnga Bay, in 400 to 726 fathoms;
others were collected by Jordan and Snyder in the market at Tokyo,
several of which were deposited as cotypes in the Imperial University
at Tokyo. Dried salted specimens were obtaived in the market of
Tsuruga.

Type.—Cat. No. 51418, U.S.N.M. Cotyvpes are Nos. 8390, 8995,
8996, Stanford University.

(Named for Mr. T. Kitahara, of the Imperial Burcau of Fisheries of
Japan.)

45. MICROSTOMUS STELLERI Schmidt.

BABAGAREI (OLD WOMAN FLOUNDER).

Microstomus stelleri Scindnivr, Pise. Mar. Orient, 1904, p. 247 (Mayvka, Grensan,
Shognn, Lake Askold, Shendogan, Gulf of Broughton, Gult of Aneva.)

[labitat.—Northern Japan to Sakhalin and Korea.

ITead, 44 in length to hase of caudal; depth, 25 Upper eye. 44 in

Fi6G. 22.—MICROSTOMUS STELLERI.
head; snout to upper eye, 4%; interorbital space, 8§: interorbital bone,
19; maxillary, 4%; dorsal, 92; anal, 76; pores in lateral line, 112,
Mouth small and curved, the maxillary reaching to below front of
lower eye. Teeth on blind side of jaws, extending very slightly around
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on colored side, especially on lower jaw: 12 to 14 teeth on mandible,
10 to 12 on premaxillary.  They are strong and blunt in a single even
row, forming a continuous cutting edge. Upper eye a little posterior
to lower: interorbital space rather wide and convex, the bone narrow
but not sharp, continued backwards and upwards on head hehind eyes
asa blunt. scaled ridge.  Gillrakers short and pointed, 6410 in number.

Origin of dorsal opposite middle of eye and slightly on blind side of
body. Longest dorsal rays equal in length to those ot anal and con-
tained 2% times in head. Pectoral usnally rounded, its length 14 in
liead: that of blind side 2. Caudal rounded, slightly angulated at ends
of outer rays. Lateral line with a low arch anteriorly; length of arch
contained 5% in straight part of lateral line; its height § the long
diameter of upper eye.

Color brown, indistinetly mottled with darker brown; some speci-
mens show a dark bloteh on lateral line at tip of pectoral, another just
hehind middle of straight part of lateral line, and very inconspicuous
blotches at hase of dorsal and anal fins.  Blind side more or less spotted
and soiled with dusky brown; the blind side of the vertical fins always
dark. Both sides in life sometimes very mueh blotehed with rusty
red, sonetimes without red.

Here deseribed from a specimen 35 em. in length from Hakodate.

It is rather common on the shores of Hokkaido. We have examples
from Hakodate, Mororan, and the Ainu village of Edomo.

(Named for Dr. Georg Wilhelm Steller, naturalist of Bering’s
Expedition.)

29. GLYPTOCEPHALUS Gottsche.
Clyptocephalus Gorrscng, Archiv fir Naturgsch., 1835, p. 166 (tyvpe savicola=cyno-
glossus Linnieus).

Eyes and color ou the right side. Body extremely elongate, more
than twice as long as deep, much compressed. Head very small and
short, its blind side with many execavations and mucous cavities in the
skull, mandible, and preopercle.  Mouth very small; teeth moderate,
incisor-like, broad. equal, close set, in a single series; no teeth on
vomer or palatines. Gill rakers short, weak. Lower pharyngeals
narrow, with 1 or 2 rows of conical teeth. Lateral line nearly
straight, simple: scales very small, smooth; dorsal and anal very
long, there being more than 90 rays in the dorsal and more than 80 in
the anal; caudal tin ronnded; anal spine present; ventral rays 6. Ver-
tebre in increased number, 58 to 65. Northern scas, in deep water.
This genus is one of the most strongly marked in the family, being
distinguished from most of the genera by the greatly increased num-
ber of vertebr; and from all of them by the remarkable cavernous
structure of the bones of the head. An undeseribed species of- this
cenus wias seen by us in the museum at Hakodate.  Our notes do not,
however, justify the publication of the species.

(yAvaros, sculptured; «egals, head.)



No. 1484. JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS.

o
"
-1

Family I1. SOLEID /.
SOLES,

Body oblong or elongate, usually scaly: mouth very small, much
twisted toward the eyed side; the teeth in villiform bands, very small
or obsolete; eyes small, close together, with or without a bony ridge
between them; edge of preopercle adnate, concealed by the skin and
scales; gill openings narrow, the gill membranes adnate to the shoulder
girdle above; pectoral fins small or wanting: ventral fins small, one or
hoth sometimes wanting; small fishes, living on sandy bottoms, simi-
lar to the Plewronectidie in structure, but much degraded, the fins and
teeth having lost many of their distinetive qualities. 'The vertebhra
are usually in increased numbers. They are numerous in the warm
seas, and those of sufficient size are valued as food. In .fapan they
are collectively known as Usinoshita (cow-tongue). The Soleini ave
quite unlike the ('ynoglossinee, and are perhaps independently derived
from a flounder ancestry.

KEY TO GENERA.
a. Dorsal and anal free from caudal; eyes and color on the right side.

b. AcHiin g —Ventral fins unsymmetrical, that of the eyed side extending along

ridge of abdomen, more or less united to the anal; vent to the leit of median

]im;; lateral line single.
¢. Body broad-lanceolate; upper jaw prolonged in a long hook, surronnding
lower jaw; scales cycloid; pectoral fins obsolete. ... ... _. Lrmate, 30
bb. SoLein.t.—Ventral fins nearly symmetrical, each with short base and free from
anal; vent on median line; lateral line single; upper jaw moderately liooked.
d. Scales ctenoid; rays of dorsal and anal fins scaleless or nearly so; no pectoral
I oo e cobommEaEB00 A a0 SOaEEE BEBB 4 o0 a BB S 5550 6650 Sa {seraggodes, 31
dd. Seales cycloid; vertical fins scaleless; no pectoral fins; snout little hooked.
Liachivus, 32

aa. Dorsal and anal joined with the candal.
e. SynarTURNLE.—Eyes and color on the right side; ventrals free from anal; body

broad.
J. Scales ctenoid; left pectoral rudimentary, reduced to a small flap; body with
Black CroSShArS . . o o e e e Zebrias, 33
- Scales eyeloid; pectorals rudimentary; first dorsal ray prolonged; hody eross-
barred ... ... B . . i ieveemmecemccccecaa FEsopia, 54

ee. CyNoGLossINE.—Eyes and color on the left side; eyes very small, close
together; body lanceolate: no pectoral fins; scales ctenoid.
g. Lateral line present, on the left side.
h. Lips with tentacles or fringes; blind side without lateral line, a depression
taking its place.
i. Left side with two lateral lines, right side with one ... Daraplagusia, 35
ii. Left side with three lateral lines, right side withoutlateralline. . Usinosita, 36
kh. Lips without fringes.

j. Lateral lines, two on the left side, one on the right...._.. Cynoglossus, 37
jj. Lateral lines, three on the left side (two in young), one on the
572311 PP treliscus, 38

gg. Lateral line wanting; ventral of eyed side only present, free from anal; Tips
without fringes ...... OO0 BEE6EHEE000000AB0a0A06006 600003 Symphurus, 39
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80. AMATE Jordan and Starks.
Amate Jorpan and STARKs, new genus (juponicus).

This genus hias the form and general proportions of Solea, but with
the ventrals unsynnnetrical as in dekirus, that of the eyed side having
a prolonged base, extending along the ridge of the abdomen, its last
ray united by membrane with the anal; vent to the left of the median
line of the abdomen: hody lanceolate; upper jaw forming a long hook,
extending around the lower jaw. Scales ctenoid, vertical fins scaly.
Lateral line single.  This genus resembles the ordinary Soles; hut its
relations are with the American genus Aedsrus.

The type of the genus is the following species, Awmate japoniea.

(amate, ov yamate, a Japanese name of Liwanda yokohame. from
«me, raing or perhaps «n, a fisherman.)

46. AMATE JAPONICA (Schlegel).

Achivus juponicus ScnLearn, Fauna Japonica, Poiss., 1846, p. 186 (Nagasaki).
Solea japonica GUNTuer, Cat. Figh, 1V, 1862, p. 471 (copied).

Asevaggodes japonicus Jorbax and SxybEgr, Check List, 1901, p. 122 (Misaki).
? Achirus hartzjeldii BLeeger, Amboina, 11, p. 123 (Amboyna).

2 S8olea hartzfeldii Gintier, Cat. Fish, IV, 1862, p. 471 (copied).

AAseraggodes hartsfeldii Jorpax and Sxypeg, Check List, 1901, p. 122,

Iubitat. Sandy bays of southern Japan, also in the East Indies, if
cnate hartzfeldi7 is the same species.

F1G. 23.—AMATE JAPONICA.

Head, 31 in length to base of caudal; depth, 25, Upper eye, 8 in
head. Dorsal, 84; anal, 55, Scales from opposite upper end of gill
opening to hase of caudal. 72: from upper eye to opposite gill open-
ing, 18.

Hook of upper jaw extending around lower jaw usually to a point
vertically opposite front of upper eye (somewhat anterior to this in
the specimen figured).  Fine teeth in bands on blind side of jaws.
Middle of upper eye opposite front of lower. Interorbital space flat
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or a little concave; its width 1‘(11111 to the vertical di: mwtm ot upper

eye. Nostrils of eyed side close together, just in front of lower eye,
and ending in tubes: the posterior tube short and broad, the anterior
long and slender.  Nostrils of blind side farther apart, the posterior
one not ending in a tube, the anterior in a wide fleshy tube having a
valve at its orifice and broadly fringed around its entire cdge with
tentacles; blind side of head with tentacles which are mueh larger
toward the ventral edge.

Origin of dorsal on front of head just above tip of hook of npper
jaw. Dorsal or anal not joined to caudal: ventral rvather hroudly
united to front of anal: caudal rounded, not angulated at tips of outer
rays. Scales everywhere ctenoid; the lateral line extending a short
distance on head but not reaching to upper eye.

Color dark slate gray. marked with irregular, indefinite spots, more
or less round, or forming obscure broken rings. the largest about twice
the diameter of eye and composed of black on the posterior margins
of scales in small groups.  Theseare arranged more or less definitely:
3 or 4 on lateral line and several along hody near hase of dorsal and
anal fins.  The latter in small specimens intevspaced with small white
spots. slightly out of Iine with the black ones, and nearer the hase of
the fins. Other smaller spots are scattered over the head and body.
and some specimens show slight traces of licht vermiculations.  All
of the fins thickly spotted with small irregular spots of various sizes
in sharp contrast with the nearly colorless surrounding areas.

Here described from specimens from Wakanoura, the largest 135
mm. in length. Other specimens from Tokvo, Tsuruga, Misaki,
Kobe, and Nagasaki. It ix common in sandy bays of southern Japan.

(Japoricus, Japanese.)

31. ASERAGGODES Kaup.

Aseraggodes « Kauvp, Wiegmann’s Archiv., 1858, p. 103 (gutldatus).

This genus is allied to Solea and other genera of European soles,
dlﬁelmg from all these in the entire absence of pectoral fins. The
ventral fins are nearly symmetrical. that of the eyed side being free
from the anal. Vent nearly on the median line of abdomen. Scales
ctenoid; eyes and color on the right side: dorsal and anal free from
caudal. Small fragile soles of the East Indian region, the fin rays
fewer, the snout less hooked than in the genus .lmate.  Rays of dor-
sal and anal scaleless or nearly so.

(@, without; onpayywdys, full of pores.)

@ This genus is thus defined by Kaup: “Achiren ohne Poren au den verticalen
Flossen. Caudal rund und bestimmt getrennt. Mehr oblonger form.” (Guttulatus,
poropterus, and hartzfeldi.)
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47. ASERAGGODES KOBENSIS (Steindachner).

Solea (Achirus) kobensis STEINDACHNER, Reise Aurora, 1896, p. 218 (Kobe).
Aseraggodes kobensts Jorpax and SNYDER, Check List, 1901, p. 122.
1labitat.—Sandy shores of southern Japan.

Head, 4} to base of caudal; depth, 22. Eye, 6 in head; snout (to
upper cye), 3%; depth of caudal peduncle, 2. Dorsal, 70; anal, 51.
Scales, counting from opposite gill opening to eaudal, 61; from oppo-
site upper eye, 76; in a transverse oblique series near middle of body,
24 4 1 + 26.

Snout but little hooked; the tip of the hook slightly in advance of
tip of the mandible and on a level with lower margin of lower eye.
Gape ending opposite front of pupil of lower eye. I'ine tecth in
rather broad bands on blind side of jaws, 3 or 4 teeth in a single row
on front of premaxillary of eved side. Interorbital space concave;
its width equal to length of pupil. Middle of npper eye directly over
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FIG. 24,——ASERAGGODES KOBENSIS,

front of lower eye. Anterior nostril of colored side ending in a wide
tube above the middle and close to the edge of mouth; that of blind
side higher, the tube slightly longer. Posterior nostril of eyed side
under front of lower eye and with a thin flap at its anterior margin.
Length of gill opening 2 in head.

Origin of dorsal on front of head on a level with middle of upper
eye. Longest dorsal rays equal to length of longest anal rays and
contained 1} in head. Ventral of eyed side not joined to anal, its tip
just reaching to first anal ray. Caudal tin rounded and with no angles
at tips of outer rays; its length one diameter of eye shorter than head.
Lateral line straight and simple, extending a short distance on head,
but not reaching to upper eve. Scales everywhere ctenoid except on
anterior part of blind side of head.

Color grayish brown, with 3 or 4 irregular and indefinite dark spots
or sometimes rings on lateral line. Small dark points scattered over
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the hody, with slightly larger ones spaced near the hase of dorsal and
anal fins and interspaced with bluish white spots. Many specimens
from Nagasaki from 7 to 9 enn in length. It is rather common in
sandy bays of southern Japan.

(Aobensis, from Kobe.)

32. LIACHIRUS Gunther.
Liachirus GENTHER, Cat. Fish, 1V, 1862, p. 479 (nitidus).

Eyes and color on the right side. month narrow, more developed
on the blind side; teeth minute, on the blind side only. Dorsal and
anal rays sealeless, withont pores at base: dorsal heginning on the
snout; caudal free from dorsal and anal: no pectorals: ventrals both
developed, free from anal.  Scales small, eveloid.  Lateral line straight;
an accessory lateral line on blind side, from snout along upper profile
of nape. Gill openings narrow, the membranes broadly united.  One
species known, differing from Asereggodes mainly in the eycloid scales.

(Aeios, smooth, Aehirus.)

F1G. 25.—LIACHIRUS NITIDUS.

48. LIACHIRUS NITIDUS Giinther.

Liachirus nitidus GUNTHER, Cat. Fish, IV, 1862, p. 479 (China).—Jorpax and
EverMaxy, Proc. U, 8. Nat. Mus., XXV, 1902, p. 366 (Giran, Formosa).

Habitat.—Coast of China, north to Formosa and Kiusiu.

Head, 4% in length to base of candal: depth, 2§, Snout. 3} in head.
Dorsal, 63; anal, 48: ventral, 5. Scales, 25-92-35.  Body dextral,
oblong elliptical: snout bluntly rounded. Mouth rather large. the
gape reaching eyes. Eyes close together, small.  Scales very small,
smooth and rather loosely attached; lateral line extending from near
upper eve nearly straight to middle of caudal.  Dorsal and anal fins
rather high, the longest rays 14 in head.
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Color vellowish gray, the body and head sparsely covered with
small, roundish, black spots, a few of these upon dorsal and anal fins.
Dorsal and anal rays black edged; caudal with a tew dark specks.

One specimen was taken by Dr. Tlugh M. Smith at Suzaki in Shi-
koku, provinee of Tosa, and at Yamagawa, in Kagoshima Bay, the
above account from a specimen 4 inches long from Giran, Formosa

(nitidus. shining.)

33. ZEBRIAS Jordan and Snyder.

_Isopia Kave, Weigmanns Archiv., 1858, p. 95 (zebra, cornuta, ete. ).
Zebrias JorvaN and SNYDER, DProe. U. S. Nat. Mus., XXIII, 1900, p. 380
(zebrinus).

Allied to Nynaptura, differing in having the pectoral fin of the left
side rudimentary or wanting. Body with black cross bars, more or
less arranged in pairs.  Body broad-ovate: dorsal and anal united
with the caundal. Eyes and color on the right side. Eyes rather
small, the upper in advance of lower. Month small, twisted to the
left side: teeth minute, on blind side only. Secales small, ctenoid.
Lateral line single, straight. In our judgment, the name _ZFkopia
should replace Zebrius, for this genus.

(zebra, zebra.)
KEY TO SPECIES.

a. Caudal with yellow spots; dorsal and anal fully united to candal..... zebrinus, 49
aa. Caudal withont yellow spots; dorsal and anal not fully united to
caudal .. e eieeiieiaaaaans Japonicus, 50

49. ZEBRIAS ZEBRINUS (Schlegel).
SHIMA-USINOSHITA (STRIPED COW-TONGUE); SHIMAGAREI (STRIPED FLOUNDER).

Solea zebrina ScuLEGEL, Fauna Japonica, 1846; p. 186, pl. xcv, fig. 1 (Nagasaki).

Zebrias zebrinus Jorpan and SNYDER, Proc. U. 8. Nat. Mus., X X111, 1900, p. 900
(Nagasaki); Check List, 1901, p. 123 (Nagasaki).

Solea ommatura Ricaaroson, Iehth. China, 1846, p. 279 (Canton).

Synaptira ommatura REGAN, Ann. Mag. Nat. Hist. (7), XI, 1903, p. 56 (southern
Japan).

Plenronectes fusciatus GroNow, Syst., Ed. Gray, 1854, p. 91.

Synaptura zebra GEntieg, Cat. Fish, 1V, 1862, p. 484 (Amoy, Pinang). —Namive,
Class. Cat., 1881, p. 111 (Tokyo).—Oraki, Journ. Fish. Bur,, 1897, p. 8§, pl.
vur, fig. 11.—Isnikawa, Prel. Cat., 1897, p. 24 (Tokyo).

Brachirus zebra BLEEKER, Atlas Pleur., 1870, pl. 1x, fig. 3 (East Indies); Poiss.
Conn. Japoui, 1870, p. 22 (Nagasaki, Shimoda).

(Not Pleuronectes zebra Brocu, Ausl. Fische, 111, 1790, p. 27, pl. cLxxxvir=
Synaptura zebra Day, Fishes India=_lesopic quagge Kavp, Wieg. Archiv.,
1858, p. 98.)

Zebrius zebra Jorpan and SNYDEr, Proc. U. 8. Nat. Mus., XXII1, 1901, p. 769
(Yokohama).—Jorpan and EverMany, Proc. U. S. Nat. Mus., XXV, 1902,
p. 367 (Formosa, not of Brocn).

Habitat.—Cousts of Japan, north to Hakodate, south to Formosa.
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Head, 5% to 5% in length to base of caudal; depth, 23 to 23, Upper
eye, 6% to T3 in head. Dorsal, 72 to 765 anal, 63 to 66.  Scales from
opposite gill opening to caudal, 89 to 96; 15 or 16 on head hetween
upper eve and gill opening.

Mouth terminal and curved, but the tip of upper jaw scarcely
hookgd. Small teeth in bands on blind side of jaws.  Eyes separated
by a narrow, scaly intevorbital space, less than half the diameter of
upper eye.  Anterior fourth to two-fifths of npper eye above front of
lower eye.

Upper 3 or 4 rays of pectoral of eved side produced but not
abruptly, the lower outline concave and the length of the rays from
the first to the last graduated. its length of the produced rays variable,
from 14 to 24 in head. Ventrals nearly symmetrical and well sepa-
rated from the anal. Last rays of dorsal and anal reaching to tips of
candal rays, so that the outline isx continuous around the caudal.

FiG. 26,—ZERBRIAS ZEBRINUS,

Length of last dorsal ray 13 in head, equal in length to that of anal.
Caudal rounded narrowly; its length nine-tenths of that of head.
Scales everywhere ctenoid.  Pores of lateral line equal in number to
series of scales: the lateral line extends onto the head over 6 or 7
scales.

Head and body light gray erossed with black bars more or less defi-
nitely arranged in pairs.  These may be uniform black or a little
lighter in the middle, hut never conspicuously lighter asin Z. juponi-
cus. A bar across gill opening, involving base of pectoral. its pos-
terior edge just behind base of pectoral.  Behind this are 8 pairs of
bars, the posterior one of the last pair much the widest.its posterior
edge just at or somewhat anterior to hase of caudal.  Base of caudal
rays of the gray body color; the greater part of the candal. including
the tips of the dorsal and anal rays. marked with « large round dead
black spot two-thirds of the length of the head in diameter and bear-
ing several milk-white, clear-cut oblong spots of irregular size, often
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arranged as an obscure ring. Two small specimens have the white
spots fewer, larger, and not so sharp cut.  The bars of the body extend
to the edges of the dorsal and anal fins, running longitudinally with
the rays.  Posteriorly the dorsal, anal, and candal are narrowly edged
with white.  Vertical fins of the blind side uniform black, edged with
white, growing light toward base of rays. Pectoral black.

Many specimens from 12 to 24 em. in length collected at Nagasaki,
Tokyo, Kobe, and Hakata. The species is common in sonthern Japan,
where it reaches a considerable size. It is valued as a food fish.

(zebrinus, zebra-like.)

50. ZEBRIAS JAPONICUS (Bleeker).
.Fsopia japonica BLEEKER, Japan, VI, 1869, p. 71 (Nagasaki; (young).
Synaptura japonica GUNTHER, Cat. Fish, TV, 1862, p. 485 (copied.)
Brachirus japonicus BLEEKER, Enum. Poiss., Conn. Jap., 1879, p. 22 (Nagasaki).
Synaptara smitht Recan, Ann. Mag. Nat. Hist., 1903, p. 57, pl. vi (Inland Sea
of Jupan).

[abitat.—Shores of southern Japan, north to Tokyo.

Head, 5% to 5% in length to hase of candal; depth, 24 to 23.  Upper
eye, 5 to 5% in head.  Dorsal, 78 to 79; anal, 59 to 64, Scales from
opposite gill opening to eaudal, 80 to 985 15 or 16 from upper eye to
¢ill opening.

This species differs from Z. zebrinus in having the eyes larger. In
some specimens the upper eye is scarcely inadvanee of lower, in others
the anterior third of upper eye overhangs the front margin of thelower,
and in others the upper eye varies between these extremes. Upper
9 pectoral rays abruptly produced heyond the short lower ones; not
so long as in Z. zebrinus, 2 to 24 in head. Last rays of dorsal and
anal attached to base of caudal, leaving the latter distinet and the ont-
line of fins not continnous around caudal, as in Z zebrinus.  The
papillee on the blind side of head are mueh more numerous.

The eross bars on hody not so dark or not so uniform in color as in
Z.zebrinus; the middle of ecach bar always much lighter than the
edges, often so light as to subdivide some of the bars. A light inter-
space is across the gill opening, and instead of the posterior edge of a
dark bar being just behind the pectoral as in Z. zebrinus, the anterior
edge of a bar is in this place. Behind the pectoral are 8 or 9 pairs of
dark hars, the last bar crossing the base of the caudal, about half of it
being on the caudal rays; hehind this is a gray or white bar, and the
posterior third of the fin is abruptly black. Pectoral light or dusky.
The species otherwise as Z. zebrinus.  The attachment of the dorsal
and anal to the caudal is not variable in our specimens as described by
Regan.

Specimens from Tokyo and Wakanoura, from 100 to 165 mm. in
length.  Southern Japan, rather rave.

(Japonicus, Japanese.)
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34. ASOPIA Kaup.
_Fsopia Kavp, Wiegmanns Archiv., 1858, p. 95.  ( Cornuta, as restricted by Giix-
THER, Cat. Fish, IV, p. 487.)

Seales eycloid, smooth; first dorsal ray prolonged: pectorals rudi-
mentary. Otherwise as in Zebrius.  As originally constructed, . Avopin
was equivalent to Zebrias, but .. cornuta was included among the
species, originally renumerated by Kaup, and the name . Zvopia was
restricted to that species by Giinther. Nevertheless we think that the
name . Zsopie should be used for the geuus here called Zehrius.  In
that case, cornuta should receive a new generic name.

(sop, the author of classic fables, inallusion to the slave costume of
many stripes, worn by .Ksop, and by these fishes.)

s1. ZZASOPIA CORNUTA Kaup.

Jerree potoo Russern, Fish Coromandel, 1803, pl. nxxn (Vizagapatam, ““La
Sole Cornue’ ). —Cuvigr, Régne Animal, 2 ed., 1828; after Russell.

_Lsopia cornnta Kavre, Wiegm. Archiv., 1858, p. 95 (British India). —Giintaeg, Cat.
Fish, IV, 1862, p. 487 (copied).—Day, Proc. Zool. Soc., 1873, p. 238 (India);
Fishes India, p. 438, pl. xaiv, fig. 4 (Coromandel).

Synaptura potoo BLEEKER, Bengal en Hindustan, p. 76, after Russell.

[HHabitat.—India, north to Nagasaki.

Head, 4% in length to base of caudal: depth, 8, Kye, 5% in head.

—

Fig. 27.—/KSOPIA CORNUTA

Dorsal 79; anal, 66. Scales from opposite gill opening to caudal, 94:
from upper eye to gill opening, 19.

Jaws even in front, the gape extending haeck to helow front edge of
pupil of lower eye. Teeth very small, in bands on blind side of jaws.
Eye contignous, the upper very slichtly in advance of lower. Ante-
rior nostril of colored side in a large tube, much longer and wider
than its mate of the opposite side.

First ray of dorsal swollen, produeed. and covered with small ten-
tacles or villee. It is situated vertically above anterior nostril and its
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length is contained 14 times in head.  The dorsal and anal are attached
to the entire length of the outer caudal rays, so that the ontline around
them is unbroken. Ventrals symmetrical and well separated from
anal.  Pectorals of both sides rudimentary, represented by a short
flap broader than long in which the rays are evident. Lateral line
straight, continued on head over 11 or 12 scales, not reaching to upper
eve. Scales everywhere eycloid.

Color grayvish brown crossed with wide, dark-brown bands, rather
lichter in the middle, and extending to the tips of the dorsal and anal
rayvs.  Four bands on head, the one at posterior part of eye divided
into 2: one across rudimentary pectoral and ¢ill opening, behind which
are 11 bands, counting a small spot at base of caudal rays; caudal and
distal half of posterior dorsal and anal rays black; a round opaque
white spot at middle of caudal. Dorsal and anal rays opposite the
light bars on hody are opaque white and sometimes a suggestion of the
same color oppoxite the middle of the dark bars.  Dorsal. anal, and
candal uniform dark on blind side growing light toward hase.

[Herve deseribed from a single specimen 125 mm. long from Nagasaki.
It has not otherwise been recorded exeept from India.

(cornutus, horned.)

35. PARAPLAGUSIA Bleeker.
* Plagusia (Brown) Cuviir, Regne Animal, TL 1817, p. 224 (bilineata, ete.) (not
Plagusic LatreiLie, 1806, a genns of Crustacea).
Puraplagusia BLEEKER, Atlas Plenron., 1870, p. 26 (bilineata).
2 Rhinaplagusia BLEEKEE, Atlas Pleuron., 187¢, p. 26.

Left side with two lateral lines, right side with one. Otherwise as
in sinosita.

(rapa, near: Plagusia.)

s2. PARAPLAGUSIA DIPTERYGIA (Riippell).
Plagusia dipterygic RirreLn, Atlas Fische, 1828, p. 123, pl. xxx, fig. 3 (Red Sea).
Plagusic warmorata BLeeker, Verh. Bat. Gen., XXTV, Pleuron, p. 20 (Amboyna);
Nederl. Tydsch, I, p. 411L.—Gu~xmier, Cat. Figh, 1V, 1862, p. 491 (Am-
hoyna).—DBrLeexer, Enum. Poiss. Conn. Japon { Kinsiu).
Pavaplagusic juarmorata BLEEKER, Enum. DPoiss. Connus Japon, 1879, p. 22
(No loeality specitied, probably Rin Kin Islands).

Ilubitat.— East Indies, doubttfully recorded trom Japan.

Head, two-ninths of total length; depth. over one-fourth.  Dorsal,
99 to 106; anal, 75 to 85.  Lateral line, 100.

Two lateral lines on left side separated by 17 longitudinal series
of scales at the point of their greatest distance. Length of snont
two-fifths of that of head. Rostral hook very long, extending far
behind lower eye.  Color brownish finely marbled with dark brown.
(Giinther.)

Not seen by us.

(9is, two; mTépv&, fin.)
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386. USINOSITA Jordan and Snyder.

Usinostia JorpAN and SNypER, Proc. U. S. Nat. Mus., NXIIIL, 1900, p. 350.
(japonica.)

Usinosta JornAN and SNYDLER, Check List, 1901, p. 123, (japonica.) ( Usinostia
and Usinosta hoth accidental misprints for Usinosita. )

Usinosita. JornpaN and EverMaNy, Proc. U. 8. Nat. Muos,, XXV, 1902, p. 366.
(Japonica. )

Eyes and color on the left side: no pectoral fins; dorsal and anal
united around the tail; ventral of the hlind side absent, that of eyed
side so connected to anal as to be scarcely distinguished from it:
scales ctenoid, small; lateral lines 3 on the left side, a rudimentary one
on the right without pores: npper jaw ending in a hook, surrounding
the lower jaw; lip of colored side with tentacles; teeth minute on blind
side only.  One nostril, on the left side, before angle of lower orbit.
Gill opening very narrow; body lanceolate.

(usinoshita, the Japanese name; wsi, cow: skita, tongue in Japa-
nese; no, 1s the mark of the genitive case.)

53. USINOSITA JAPONICA (Schlegel).

USINOSHITA (COW-TONGUE); SHITA-BIRAME (TONGUE-FLOUNDER); AOSHITABIRAME (BLUE
TONGUE-FISH).

2?2 Pleuronectes japonicus @ Hourruyn, Holl. Mats. Weet. Haarlem, 1782, p. 311
(Nagasaki. )

Plagusic japonicn SCHLEGEL, Fauna Jap. Poiss., 1846, p. 187, pl. xov, tig. 2 (Naga-
saki).—BLEEKER, Act. Soc. Sci. Ind. Nederl. Japan, IV, p. 26 (Nagasaki).
Gt~thER, Cat. Fish, IV, 1862, p. 492 (copied.)—Nawm1vE, Class. Cat., 1881,
p. 111 (Tokyo).—Oraki, Journ. Fish. Bur., 1896, p.S.—Ismikawa, Prel.
Cat., 1896, p. 24 (Tokyo).

Usinostia japonice Jorpax and SNYDER, Proc. U. 8. Nat. Mus., XXIII, 1900, p.
380 (Tokyo).

Usinosta japonica Jorpax and Snxyper, Check List, 1901, p. 123 (Nagasaki,
Shimoda).

Usinosite japonica Jornax and EveryMaxy, Proc. U. S. Nat. Mus., XXV, 1902, p.
366 (Keerun).—Jorpax and Starks, Bull. U. S. Fish Com., 1904, p. 628
(Suruga Bay).

Habitat.—Coasts of Japan and Formosa, north to Aomori.

Head, 4% to 4% in length to base of caundal; depth, 31 to 33, Eye, 12
to 14 in head; interorbital space, 13 to 14: distance from front of head
longitudinally to upper eye, 24. Dorsal, 104 to 110; anal, 83 to S6.
Scales, from opposite gill opening, 42 to 96.

Hook of upper jaw very long, extending around lower jaw to oppo-
site vertical from posterior margin of lower eye, or often considerably

@ Form of the European sole. Eyes on the left side. P.9; V. 5; C. 16. Dorsal
and anal rays not counted, for the large numbers. Body 6 inches long, somewhat
round on the dorsal side, white below. (Houttuyn.) The enumeration of pectoral
rays prevents us from identifving Houttuyn’s description with this species. The
only soles in Japan with pectoral fins have the eyes on the right side.
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past. Teeth in hands on blind Side of jaws. Lips of eyed side with
long, fringed tentacles, larger on lower lip: anterior nostrils in tubes.
Interorbital space tlat or slightly coneave, covered with scales, in large
specimens (28 em. long) 14 times long diameter of upper eye: equal to
diameter of eye in smaller specimens (20 em. long).  Relative position
of eyes somewhat variable, in some specimens the anterior two-thirds
of upper eve is in front of the vertical from anterior edge of Tower
eye. in others the upper eve varies from thix point until its posterior
edge is vertical from anterior edge of lower eye.

Outline of dorsal, anal, and caudal continuous around tail, the candal
not ditferentiated by a noteh at last rays of dorsal and anal.  Ventral
4 rayed, and scarcely ditferentiated from anal: ventral of blind side
absent.  Seales ctenoid on eved side, eveloid on blind side. A slight
depression on blind side along middle of body suggdests a lateral line
hut it is without pores; 3 lines on blind side of body, one median, and
one following each the dorsal and anal outline of hody.

Color uniform brown usually with irregular dark specks scattered
irregularly and sparsely over the body: fins uniform darker hrown
with pale margins, similar but darker on blind side.

Here deseribed from specimens from 20 to 28 cm. in length from
Wakanoura, Kobe, and Tokvo. Itisa common market fish of south
ern Japan. )

(japonicus, Japanese.)

37. CYNOGLOSSUS Buchanan-Hamilton.

By

Cynoglossis Brenaxax—Hanivrox, Fishes of the Ganges, 1822, p. 32, (lingua.)

Body lanceclate, covered with ctenoid scales; two lateral lines on
the left side, one rudimentary on the right as in {szuosdta; Eyes and
color on the left side: snout produced into a hook: mouth narrow, the
lips not fringed: two nostrils on the left side. one of them bhetween the
eyes.  Gill opening very narrow.

East Indiau Seas: The genus is here restricted hy the separation of
the species with two lateral lines on each side (L1relin), of those with
three lateral lines (creliscus). of those with peculiar nostrils (-
torda). of those with one nostril (7rwlla), and of those with none
(leania).

, =
(rvwr, dogy yAadoea, tongue.)
KEY TO SPECIES.

«. Bye about 12 in head. D. 125, A. 98. Scales about 70; about 10 series of scales
between lateral lines . ... . ieeeeeeaa- robustis, 54
e 1ve T4 in head. D, 129, A. 104 Scales 74, Nine rows of scales between lateral

D S R brunneus, Hi
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54. CYNOGLOSSUS ROBUSTUS Giinther.

Cynoglossus robustus GUNtner, Ann. Mag. Nat. Hist., 1873, p. 243 (Shanghai).
(D. 130.  Seales 83.)—NrriNpacuxgr, Reise Aurora, 1896, p. 219 (Kobe).—
Jorpax and Sxyper, Check List, 1901, 1. 123,

labitat.— Coasts of Japan and North China, north to Tokyo.

Head, from 4% to 5 to base of caudal: depth, 3% to 32, Uppereye,
124 to 134 in head. Dorsal, 122 to 127; anal, 96 to 100.  Scales from
opposite gill opening, 69 to T1.

Upper jaw moderately hooked, the point of hook reaching to below
anterior nostril, or a little anterior to this point. Lips not fringed:
fine teeth in bands on blind side of hoth jaws.  Anterior nostril of
eved side in a tube. the posterior nostril wider, without a tube, its
position on interorbital space just bhehind frontof eves.  Both nostrils
of blind side in short tubes, the posterior areamuch the wider.  Upper
eye slightly in advance of lower: interorhital space slightly concave,
covered with scales, its width equal to vertical diameter of upper eye.

Ventral 4 rayed, broadly joined to the anal; its rays closer together
than the anal rays, and its distance from anal somewhat greater than
distance between anal rays. Outline of dorsal and anal unbroken
around eaudal. Secales ¢tenoid on posterior part of eyed side of bady;
eyeloid on anterior part and on blind side.  Ten scales hetween lateral
lines at middle of hody; 76 to 79 longitudinal series of scales, count-
ing from the line of pores connecting upper and lower lateral lines (as
eounted by Steindachner).

Color uniform light hrown: the fins darker brown, growing light at
edges; tins on blind side colorless.

We have specimens of this species from Tokyo, Kobe. Onomichi,
and Nagasakis the largest 36 cm. in length.

It is the largest and most abundant of the Tongne-fishes in Japan,
next to (sinosita japonica. Tt is valued as a food-fish. It is some-
what doubtful whether the Japanese speeies is indentical with the
Chinesc form ecalled robustis.

(robustus, strong.)

55. CYNOGLOSSUS BRUNNEUS Regan.

Cynoglossus brunnenus REGan, Ann. Mag. Nat. Hist., 1905, p. 26 (Inland Sea of
Japan).

Labitat.— Coasts of southern Japan.

Head, 43 in length; depth, 4. Eyve, 7} in head; snout, 23.  Dorsal,
1295 anal, 104; scales, 74.

Interorbital width 3 times in eye. Two nostrils on eyed side, one
hetween anterior parts of eyes, the other in front of lower eye.
Maxillary extending to below posterior margin of eye: rostral hook
extending to below mandibulary syinphysis, Two lateral lines on

Proc. N. M. vol. xxxi—06——16
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eyed side with 9 rows of scules between them. ‘olor, uniform brown-
ish. Length 200 mm. (Regan.) Inland Sea of Japan.

This species differs from (yunoglossus robustus particularly in having
a larger eye.  We have seen no speeimens.

(brunnens, brown.)

38. ARELISCUS Jordan and Snyder.

Avreliscus Jovban and Sxyber, Proe. U. S0 Nat. Mus., XXII, 1900, p. 380.
(joyneri.) :

This genus differs from Cynoglossus in the presence of three lateral
lines on the left or eyed side of the body. The third or lowest of
these is often obsolete in the young. The genus is therefore little
different from Cynoglossus.

(«Lrel, an Indian name of LArelia ardl.)

KEY TO SPECIES,

a. Scales moderate, less than 100 in lateral line.
b. Dorsal rays, 104; anal, 83; scales 70.  Eye, 7 in head; lower lateral line obso-

lete in young, the upper more or less interrupted - oo o _ .. interruptus, 56
bb. Dorsal rays, 110; anal, 85; scales, 75.  Kye, 15 in head; lower lateral line well
developed . i Joyneriy, 57

aa. Scales, very small, 120 to 150 in lateral line.
c. Dorsal rays, 128; anal, 104; scales, 120, Lye, 8 in head. . _puorpnreomaculatus, 58
ce. Dorsal rays, 123; anal rays, 95; scales, 145, Eyes very small. ... semilaris, 5Y

56. ARELISCUS INTERRUPTUS (Giinther).
GENCHO (ORIGINAL ONE).

Cynoglossns interruptus GGUNtneg, Shore Fishes Challenger, 1880, p. 70, pl. xxx,
fig. B (Yokohmma, Swatow).——STEINDACIHNER, Reise Aurora, 1896, p. 220
(Kobe, Hiogo, Nagasaki).—Ozaki1, Journ. Fish. Bur., 1897, p. 8.—Jorpax
and Sxypeg, Proe. U. S0 Nat. Mus, NNXIII, 1900, p. 380 (Tokyo); Check
List, 1901, p. 123 ( Yokohama).

Head, 51 to 5% in length to base of caudal; depth, 3% to 33.  Upper
eye, T to 74 in head.  Dorsal, 102 to 1062 anal, 80 to 85.  Scales from
opposite gill opening to caudal base 65 to T0; from upper posterior
edge of opercle 5 or 6 more.

Eyes very close together, but with an evident septuin; anterior edge
of pupil opposite anterior edge of lower eye. End of maxillary under
posterior edge of pupil of lower eye. Anterior nostril in a tube in
front of lower eye; posterior nostril rather small, without a tube and
placed between front of eyes.

Ventral joined to anal. Scales everywhere ctenoid except on ante-
rior part of blind side of head. Three lateral lines usually present,
the upper and lower ones not so well developed as in the genus
Usinosita.  Frequently the lower one is broken at irregular intervals,
and often, espeeially in the smaller examples, it is entirely absent, in
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which case the upper one is confined to the anterior part of the hody
as deseribed by Giinther for the type. .

Head and body uniform dusky brown; the fins darker and slightly
mottled, growing lighter toward the tips of the rays; fins dusky on
blind side.

Of this species we have speeimens from Tokyo. Nagasaki, Waka-
noura, Matsushima, Onomichi, and Hiroshima.  The largest 17 ¢, in
length. ‘

It is generally common in the markets of Japan, reaching o smaller
size than Cynoglossus robustus.

(énterruptus, interrupted, in allusion to the broken upper lateral line.)

57. ARELISCUS JOYNERI (Giinther).

Cynoglossus joyneri GUNTHER, Ann. Mag. Nat. Iist., 1878, p. 486 (Tokyo); Shore
Fish Challenger, p. 70, pl. xxx, fig. s (Tokyo).—Oraki, Journ. Fish. Bur,,
1896, p. 9, pl. v, fig. 12.

Areliscus joyneri Jorbax and SxypER, Proc. U. S, Nat. Mus., N X111, 1900, p. 380
(Tokyo); Check List, 1901, p. 123 (Yokohama).

THubitat.—Cousts of Southern Japan, north to Tokyo.

Head, 43 to 4% in length to base of caudal; depth, 3% to 31, Eve,
15 or 16 in head. Dorsal. 106 to 112; anal, 83 to 86. Scales, from
opposite gill opening, 70 to 75: from upper end of operele, 5 or ¢
more.

Eyes small, separated by a flat or slightly concave space, covered
with scales, and cqual in width to vertical diameter of eve: middle of
upper eye over front margin of lower. Rostral hook reaching around
mandible to a point vertical from front of upper eye or sometimes a
little anterior to that point. Lips wot fringed; teeth rather coarse,in
bands on blind side of jaws.  Anterior nostril of eved side in a tube,
in front of, and on a level with lower edge of lower eye: posterior
nostril ending at surface of skin between front of eyves opposite middle
of interorbital space.

Ventral connected with anal by membrane. Scales evervwhere
cycloid on eyed side except posteriorly where a few scales are ctenoid,
the spinules rather few on each scales, some scales with only one.
Lateral lines three, separated at the middle of hody hy [2 series of
seales.

Color uniform hrownish, the fins darker. but growing white at the
edges: fins on blind side colorless.

Of this species we have several specimens from Tokyo. the largest
225 mm. long.

(Named for Mr. Joyner, its discoverer.)
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58. ARELISCUS PURPUREOMACULATUS (Regan).

Ciynoglossus purpureomacnlatus ReGAN, Ann. Mag., Nat. Hist., 1905, p. 26 (Inland
Sea of Japan).

[labitat.  Coasts of Southern Japan.

Head, 5% in length: depth, 4}, Eye, 8 in head. Dorsal, 128; anal,
104: seales, 120.

Snouit a little more than one-third length of head; interorbital width
one-half of diameter of eye. Two nostrils on left side; one hetween
anterior parts of eyes, the other in front of lower eye. Maxillary
extending to below middle of eye; rostral hook extending a little
bevond mandibulary symphysis.  Three lateral lines; the two npper
separated by 18 scales.

Color brownish with numerous irregular purplish spots. Total
length 215 mm. (Regan.) Inland Sea of Japan.

This species has much smaller scales than . interruptus or .
joyneri.  We have seen no specimens,

(purpureus, purples maculatus, spotted).

59. ARELISCUS SEMILAVIS (Giinther).
Ciynoglossus semilaris GUNTHER, Ann. Mag. Nat. Hist., 1873, p. 379 (Chifu).

[lubitat.—Chinese shore of Sea of Japan.

Iead, 5 in length to base of caudal; depth, 35, Dorsal; 1235 anal,
955 scales, 145,

Two nostrils, one between the eyes, the other opposite lower mar-
gin of lower eve.  Eyes extremely small, the npper not in advance of
lower; interorbital space much wider than orbit. Length of snout
two-fifths of liead; angle of mouth helow eye; nearer margin of snout
than hind marein of opercle.

Color uniform brown; vertical fins with a white edge: 3 distinct
round hlackish spots on lateral line. Length, 18 inches. (Giinther.)

Chifu, China, not seen by us.

(seaeileends, half smooth.)

89. SYMPHURUS Rafinesque.

Symphuras Ravisesque, Indice d’Tttiologia Siciliana, 1810, p. 52 (nigrescens).

Bibronia Cocco, Aleuni Pesci del mare di Messina, 1844, p. 15 (ligulata; larvai
form).

Plagusia Cuvier, Régne Animal, 24 ed., IT, 1829, p. 344 (based on Plagusia of
Browx); name preoccupied in Crostaceans, LaTreiLLE, 1806.

Plagiusa Boxavarre, Catalogo Metodico, 1846, p. 51 (lactea); substitute for Pla-
gusia preoccupied.

Aphoristia Kavp, Archiv fur Naturgesch, 1858, p. 106 (ornata).

Glossichthys G, Cat. Fish. E. Coast N. A., 1861, p. 51 (plagiusa).

Admanopleurops Gentuer, Cat., 1V, 1862, p. 490 (lacteus=nigrescens).

? Bascauius Scuiopre, Naturhist. Tydsskr., V, 1867, p. 269 (tadifer; larval
form).



ro. 1484, JAPANESE FLOUNDERS AND SOLES—JORDAN & STARKS. 243

Acedia JorvaN, in Jorvan and Goss, Review Flounders and Soles, 1889, p. 321
(nebulosus).

Body elongate, more or less lanceolate in outline, with the eyes and
color on the left side; eyes small, very close together, with no distinet
interorbital ridge between them; mouth small, twisted toward the
blind side; tecth little developed, in villiform bands; edge of preop-
erele covered by the seales; gill openings narrow, the gill membranes
adnate to the shoulder girdle above, joined togetherand free from the
isthmus helow; pectoral fins wanting (in the adult); vertical fins more
or less confluent; scales ctenoid; lateral line wanting.  Ventral tin of
eyed side only present, free from the anal; head without fringes.

(0‘151', together; P, to CTOW: ovpa, tail; from the united vertical
fins).

6o. SYMPHURUS ORIENTALIS (Bleeker).

Aphoristia orientalis BLEEKER, Enum. Poiss. Connus. du Japon, 1879, p. 31, pl. i,
fig. 1 (Japan).

Symplurus orientalis JorRbDAN and SNYDER, Chieck-List, 1901, p. 122,

Symphuras sp. Scayipr, Pise. Mar. Orient, 1904, p. 249 (Vladivostok).

? Aehivus plagusia BAsiLEWsKY, Soc. Nat, Mose., 1855, p. 245 (Tehili; Pekin): not
Plewronectes plagusic BLock and SXYDER, a Jamaican species of Synepliirus.

Lubitut.—Coasts of Japan, north of Viadivostok. '

Head, 5 in length to caudal base; depth, 35 Kve, 105 in head:
maxillary, 33.  Dorsal, 100: anal, 86; seales, 90.

Mouth curved but scarcely hooked at tip of upper jaw: snout pro-
jecting a little beyond mouth. Eyes small. the upper slightly in
advance of lower: interorbital space about half vertical diameter of
eye. Anterior nostril in a tube near front of upper jaw: posterior
nostril in front of upper margin of lower cye. End of maxillary
below posterior edge of pupil.

Origin of dorsal ahove front of upper eye.  Ventral not joined to
anal. .

Color, dusky with 5 diffused dark cross bands. one across opercular
region in front of ventral; one across hody a little hehind front of
anal; the other three equally spaced, the last one just anterior to base
of caudal. Fine points of dark color seattered profasely over the
dorsal, caudal, and anal; the ventral uniform.

Here described from the plate published by Bleeker.  The counts
of fins and seales are from Bleeker's deseription and do not agree with
the plate.

We have not seen this species, and do not feel sure of the characters
ascribed to it. A young specimen of deeliscus interruptis, with the
scales lost, may he easily taken for Symplirus.

(orientalls, Eastern.)

s
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SUMMARY.
Suborder HETEROSOMATA.
Family PLEURONECTID.E.

1. Platophrys Swainson, 1839.

. myriaster (Temminek and Schlegel), 1846; Keerun.

2. Sewops Jordan and Starks, 1904,

. grandisquama (Schlegel), 18465 Nagasaki, Owari Bay, Sagami Bay, Wakanoura.
. Jobensis Jordan and Starks, 1906; Kobe.

o

3. Fngyprosopon Glnther, 1864,
ijimee Jordan and Starks, 1904; Suruga Bay.

4. Psewdorhondus Bleeker, 1862,

. cinnamomens (Schlegel), 1846; Tokyo, Tsurnga, Wakanoura, Kobe, Onomichi,

Nagasaki, Hakata, Kawatana, Hongkong.
wisakivs Jordan and Starks, 1906; Misaki, Kobe, Tsuruga, Wakanoura.

. oligodon (Bleeker), 1857; Formosa.
. dupliveellatus Regan, 1905,
. ocellifer Regan, 1905: Takodate, Yokohama, Tokyo, Kobe, Wakanoura, Mororan,

Nagasaki.
oligolepis Bleeker, 186Y.

5. Paralichthys Girard, 1858.

. olivacens (Scehlegel), 1846; Hakodate, Mororan, Same, Aomori, Matsushima,

Tokyo, Yokohama, Misaki, Wakanoura, Kobe, Onomichi, Hiroshima, Kawa-
tana, Nagasaki.

coreanicus (Schmidt), 1904,

percocephalus (Bazilewsky ), 1855.

6. Nystrias Jordan and Starks, 1904,
grigorjewi (Herzenstein), 1890; Hakodate, Matsushima, Tokyo, Aomori, Uzen.
7. Verasper Jordan and Gilbert, 1899,

vartegatus (Schlegel), 1846; Tokyo, Yokohama, Matsushima Bay, Onomichi.
moseri Jordan and Gilbert, 1898; Iturap, Mororan, lakodate, Sane.

8. deanthopsetta Schmidt, 1903,

N

nadeshny: Sehmidt, 1903,

Y. Cynopsetta Schnnidt, 1903,

. dubia Sehmidt, 1903; Uzen.

10. Hippoglossoides Gottsche, 1835.

elussodon Jordan and Gilbert, 1880,
heoniltoni Jordan and Gilbert, 1899,

L1, Cleisthenes Jordan and Starks, 1904,

. pinetorwm Jordan and Starks, 1904; Matsushima Bay.
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12, Protopsetta Schmidt, 1904.
22. herzensteini (Schmidt), 1904; Port Arthur.
13. Hippoglossus Cuvier, 1817,

23. stewolepis Schanidt, 1903.
14, Reinlardtius Gill, 1861,

24, matswwre Jordan and Snyder, 1901; Sagami Bay.
15, Lltheresthes Jordan and Gilbert, 1880,
25. evermanni Jordan and Starks, 1904; Matsushima Bay.

16. Alzops Jordan and Starks, 1904,

(&)
S

. plinthus Jordan and Starks, 1904; Suruga Bay, Owari Bay.

17. Plewronichthys Girard, 1854,

(&)
=3

. cornutus (Schlegel), 1846; 1Takodate, Aomori, Tsuruga, Tokyo, Yokohama, Misaki,
Wakanoura, Kobe, Onomichi, lTiroshima, Nagasaki.

18. Lepidopsetia Gill, 1864.

[$2
v

. biltneata (Ayres), 1855.
19. Limanda Gottsche, 1835.
(§ Limandit.)

29. aspera (Pallas), 1811; Robben Island.
30. proboscidea Gilbert, 1396.
31. dridorwn Jordan and Starks, 1906; Mororan, Hakodate, Aomori.

(§ Limeandella Jordan and Starks; 1906.)

32. selrencki Schmidt, 1903,
33, angustivostris Kitahara, 1906; Aomori.
34 yokolwuma ((iiinther), 1880; Mororan, llakodate, Aomori, Tsuruga, Onomichi,

Yokohama, Tokyo, Kobe.

20. Tevaqua Jordan and Starks, 1904

o
(1)

. achne Jordan and Starks, 1904; Matsushima Bay.

21. Dexistes Jordan and Starks, 1904,

s

36. rikuzeniug Jordan and Starks, 1904; Matsushima Bay, Suruga Day.

22, _lraias Jordan and Starks, 1904,

oo
~1

. aviomans Jordan and Starks, 1904; Matsushima Bay.
23. Plevronectes Linnaeus, 1758,

38. quadritubereulatus Pallas, 1811; Robben Island.

24, Liopsetta Gill, 1864,

39. obscura (Herzenstein), 1890; Iturup Island.
40, pinnifasciate (Kner), 1870.
25. Platichthys Girvard, 1854,

41, stellatus (Pallag), 1811; Mororan, Same, Tokyo, Hakodate, Matsushima, Robben
Island.
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26. RKareius Jordan and Snyder, 1900.

12, bicoloratus (Basilewsky), 1855; Otaru, Hakodate, Same, Mororan, Tokyo, Mat-
sushima Bay.
27. Clidoderna Bleeker, 1862,
43, aspeerimum (Schlegel), 1846; Hakodate, Mororan, Matsushima, Tokyo.

28, Micvostomus Gottsche, 1835.

44, Fitabare Jordan and Starks, 1904; Tsuruga, Suruga Bay, Tokvo.
45, stelleri Schmidt, 1904; Hakodate, Mororan, Edomo.

20, Glyptoceplialus Gottsche, 1835,
(Npecies undeseribed ); Hakodate.
Fayiny Sovein.e.
30. Amate Jordan and Starks, 1906.

46, japonica (Schlegel), 1846; Misaki, Kobe, Wakanoura, Tokyo, Tsuruga,
Nagasaki.
3L, Llseraggodes Kanp, 1858

47, Lobensis (Steindachner), 1896; Nagasaki.

32, Liachirns Gunther, 1862.
48, nitidus Gitnther, 1862; Formosa, Suzuki, Yamagawa.
33, Zebrias Jordan and Snyder, 1900.
49, zebrinus  (Schlegel), 1846; Hakodate, Onomichi, Iliroshima, Tokyo, Kobe,
Nagasaki, Formosa.
50. japonicns (Bleeker), 1869; Wakanoura, Tokyo.
34, _Lsopio Kaup, 1858.
51. cornuta Kaup, 1858; Nagasaki.
35, Paraplagusia Bleeker, 1870.
52, dipterygia (Ruppell), 1828.
36, sinosita Jordan and Snyder, 1900.
53. japonica (Schlegel), 1846; Tokyo, Same, Matsushiina, Suruga Bay, Nagasaki.
37. Cynoglossus Buchanan-Ilamilton, 1822,

ht. robustus Giinther, 1873; Yokohama, Tokyo, Kobe, Onomichi, Nagasaki.
5. brunneus Regan, 1905.

38, Lleeliseus Jordan and Snyder, 1900.
56, intervuptus (Giinther), 1880; Tokyvo, Matsushima, Onomichi, Wakanoura, Naga-
saki, Hliroshima.

57. joyneri (Giinther), 1878; Tokyo.

a8, purpurecmaculatus (Regan), 1905.

59. semilevis (Gunther), 1873,

39. Symphurus Rafinesque, 1810.
60. orientalis ( Bleeker), 1879,



